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IMPACT OF SERUM AMYLOID A IN EARLY DETECTON OF ENDOTHELIAL
ENGARY BY PERCUTANEOUS CORONARY INTERVENTION
CHRO S. M. ZANGANA, M.B.Ch.B, KMBS*
ARAM J. MIRZA, MSc, MRCP (Glsg.), FACC**
DHIA J. AL-TIMIMI, MPhil, PhD**
Submitted 24 April 2016; accepted 30 June 2016
ABSTRACT
Background: Evidence of elevated serum levels of inflammatory and restenosis markers
afterpercutaneous coronary intervention (PCI), including balloon angioplasty and stenting has
been reported in various population. The utility of serum amyloid A in early diagnosis of
endothelial cell damage of coronary arteries by cardiac ballooning and stenting still uncertain.
The aim of the present study was to determine the validity of serum amyloid A in early
diagnosis of endothelial cell damage of coronary arteries by cardiac ballooning and stenting.
Methods Serum amyloid A and high sensitive c-reactive protein (Hs-CRP) was determined in
a sample of 137 patients attended diagnostic cardiac angiography unite at Sulaimaniyah
Center of Heart disease,68 cases were previously diagnosed with coronary artery lesions,
underwent coronary ballooning and stenting, and 69 patients with chest pain underwent
diagnostic angiography, free of coronary artery lesion participated in this study . The
alteration in serum amyloid A and Hs-CRP levels was estimated before and after 4 hours
from procedure.
Results: The comparison between cases and controls showed that the 2 groups did not differ
significantly with respect to age, gender, ethnicity, hypertension, diabetes mellitus and
smoking.The pre- and post-operative mean values of Hs-CRP were similar in cases and
controls. The post-operative cases exhibited significantly higher serum amyloid A levels than
controls and the difference was statistically significant (p=0.001).The usefulness of serum
amyloid as a screening test for endothelial injury was assessed by calculating its validity with
regard to cut-off point of Hs-CRP. The post-operative cases with Hs-CRP > 3 mg/l had a
higher prevalence 54.0% of amyloid A compared with those of Hs-CRP <3 mg/l. ( 46.0%,
p=0.001).
Conclusions: It is evident from this study that post-operative cases underwent coronary
ballooning and stenting had high serum amyloid Aproteinlevels. It thus indicates the needs
for determining serum amyloid A in patients at risk of early coronary endothelial injury.
Duhok Med J 2016; 10 (1): 1-9.
Keywords: Amyloid A, Hs-CRP, Coronary endothelial damage
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still
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in

inflammation in some non-cardiovascular
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2
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METHODS

evolution of an acute coronary syndrome.

A case control study was conducted at

With inflammation now recognized as

Sulaimaniyah Center of Heart Disease,

contributing

atherogenesis,

Sulaimaniyah

have

Kurdistan

to

inflammatory

proteins

been

Teaching

Region

during

Hospital
the

in

period

investigated as potential indicators of

November 2014 to February 2015. A

underlying atherosclerosis as well as

heterogeneous group of 137 adult patients

3

unstable athermanous lesions . Elevated

of both sexes (91 males and 46 females)

levels of C-reactive protein (CRP), the

who attended cardiac angiography unit in

protypical

are

the above center were included. Of these

associated with adverse cardiovascular

68 patients previously diagnosed with

outcomes in patients with stable and

coronary artery lesions (48 males and 20

unstable ischemic heart disease and as well

females), underwent coronary ballooning

as healthy men without clinical vascular

and stenting (case group). The reminder

disease. Similar to CRP, serum amyloid A

(n=69) were patients

is found to identify a population of patients

admitted to the center for diagnostic

who remain at increased mortality risk4. It

coronary angiography (43 males and 26

has been reported that amyloid A represent

females), served as a control group.

the inflammatory marker of the coronary

Protocol involved that: all patients undergo
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for cardiovascular events even within 3

the period of the study were interviewed
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and informed about the nature of the study.

was done by using Cobas Hs-CRP reagent

After the patients signed an informed

kit in c 311 Cobas analyzer. The assay

consent form, pre and post cardiac

system uses immune-turbidometric method

intervention blood samples were collected

through

for Amyloid A and Hs-CRP measurement.

antibody

The study protocol was approved by the

(monoclonal

scientific research and ethics committee of

aggregated in the presence of CRP from

the Kurdistan Board of Medical Sciences.

the sample forming immune complex.

Permission

from

Statistical analysis was performed using

administrative authorities of Sulaimaniyah

SPSS version 18 software for windows.

Center of Heart Disease and Sulaimaniyah

Data

Central laboratory and doctor Saman

Differences in frequencies for categorical

laboratory.

variables were assessed by the chi-square

The specimen collection from the patients

test. We compared the groups using the

was carried out using venous blood

independent-sample t-test. A p-value of

collected in two different times, first one

less than 0.05 was considered statistically

were taken before patients undergoing

significant in all data analyses.

cardiac interventions, usually were around

RESULTS

7:30 AM to 10:30 AM, while the second

The baseline characteristics of the 137 men

specimen were taken after 4 hours from

and women included in the analysis are

cardiac intervention, usually were around

shown in table 1. Overall, males comprised

12 PM to 4 PM. Five millers of blood has

66.4% of the study subjects and females

been taken from each patient and transfer

comprised 33.6% of the study population.

in plain tube. The blood specimens left a

Age group subjects in 50-69 years had a

room temperature for 20 mints, and then

higher incidence as compared to the other

centrifuged at 3000 rpm for 10 minutes.

age groups. The majority of the study

Serums were separated and pipetted in to

subjects were Kurd ethnicity. The cases

plain tubes for storage at -40 0C, till the

and controls did not differ significantly

day of analysis. Serum amyloid A was

with respect to age, gender, ethnicity,

measured using enzyme-linked immune

hypertension,

sorbent

smoking.

was

assay

obtained

(ELISA),kit

assay

latex

particles

specific

are

to

anti

coated
human

CRP

presented

diabetes

as

with
CRP

antibody)

mean+SDE.

mellitus

and

YEHUA

Baseline characteristics for the cases and

Company.

controls with previous cardiac history are

Quantitative Hs-CRP protein measurement

presented in table 2. None of the control

manufactured
biological

by

Shanghai

technology
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had any history of traditional cardiac
intervention including previous and current

The

stent implantation number. Increasing

controls are summarized in table 3. As

mean stent number values were exhibited

expected,

in the study cases (0.26 to 1.87).

exhibited

Table 1: Baseline characteristics of controls and
cases
Controls
Cases
P
Variables
(n =69)
(n=68)
value
n (%)
n (%)
Age (years)
<50
16(23.2)
10(14.7)
0.289
50-59
21(30.4)
20(29.4)
60-69
25(36.2)
24(35.3)
>70
7(10.1)
14(20.6)
Gender
Males
43(62.3)
48(70.6)
0.305
Females
26(37.7)
20(29.4)
Ethnicity
Kurd
66(95.7)
48(70.6)
0.11
Others
3(4.3)
8(11.8)
Hypertension
Yes
43 (62.3)
41(60.3)
0.808
No
26 (37.7)
27(39.7)
Diabetes
mellitus
Yes
23(33.3)
23(33.8)
0.952
No
46(66.7)
45(66.2)
Smoking
Yes
11(15.9)
15(22.1)
0.361
No
58(84.1)
53(77.9)

amyloid A levels compared to controls.

Table 2: Baseline characteristics of cardiac
history in cases and controls
Variable
Controls Cases (n=68)
P
(n=69)
value
0.00 +
Previous
0.002
0.26+0.07
stent
0.00
number
0.00 +
Operated
0.001
1.35+0.04
vessel
0.00
number
0.00 +
0.001
Current
1.87+0.09
stent
0.00
number
0.00 +
Balloon
0.001
15.84+0.13
inflation
0.00
mean
pressure
Results: SEM

4

comparison

However
statistically

the

between

post-operative

significantly
the

cases

significant

cases

higher

difference

and

serum

was

not

(p=0.064).

A

significant difference has been noted in
amyloid A levels (p=0.01) in postoperative cases as compared to preoperative group.
Table 3: Serum Hs-CRP and Amyloid A levels
in cases and controls
Controls
(n=69)

Cases
(n=68)

Preoperative

9.30+2.75

7.72+2.06

0.705

Post operative

9.20+2.71

8.18 +2.19

0.809

Difference

-0.10 +0.02 0.45+0.02

0.180

Markers

P value

Hs-CRP
(mg/l)

Amyloid A
(mg/dl)
Preoperative

9.50+0.69

10.65+1.09* 0.405

Postoperative

9.86 +0.68

12.59+1.20

0.064

Difference

0.36+0.01

1.94+0.38

0.001

Results: SEM, * Pre- vs post-operative, p=0.01

The usefulness of serum amyloid as a
screening test for endothelial injury was
assessed by calculating its validity with
regard to cut-off point of Hs-CRP (table
4). The post-operative cases with Hs-CRP
> 3 mg/l had a higher prevalence 54.0%
of amyloid A compared with those of HsCRP <3 mg/l. (46.0%, p=0.001).
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Table 4: Comparison of post-operative Serum
Amyloid A with cut-off value of HsCRP among the studied subjects
Hs-CRP post-operative
<3mgL >3mg/l
Total
P
value
n(%)
n(%)
n(%)
Amyloid
postoperative,
Normal
54(43.9) 69(56.1) 123(100.0) 0.001
High
9(64.3) 5(35.7) 14(100.0)
Total
63(46.0) 74(54.0) 137(100.0)

therefore, in this study the impact of serum
amyloid A in early detection of endothelial
injury in comparison with Hs-CRP was
carried out. For both, cases who underwent
coronary artery angioplasty by inserting
balloon

or

underwent

stent
only

and

controls

diagnostic

who

coronary

angiography, serum amyloid A and HsDISCUSSION

CRP were estimated before and after 4

This study provided definitive evidence

hours from procedure. The pre- and post-

that

underwent

operative serum amyloid A values ranged

coronary ballooning and stenting had high

from 1.25 to 13.75 mg/dl and from 3.1 to

serum

best

48.79 mg/dl, respectively. In addition, the

difference of amyloid A was in the pre-

post-operative cases exhibited significantly

and post-operative cases. However, no

higher serum amyloid A levels than

such a difference was observed with regard

controls and the difference was statistically

to Hs-CRP.

significant with a p value=0.001.

As percutaneous coronary angiography is a

Considering the difference in risk factors

novel non-surgical technique for opening

across countries, cases underwent coronary

coronary arteries occlusion, by using a set

ballooning and stenting have significantly

of specialized balloons and stents, the

higher levels of acute phase proteins

procedure may stimulate immune system

compared with non-ballooning or stenting

and

of

(control group). This withstanding that the

inflammation response upon inflation by

majority of study population are Kurdish

post-operative
amyloid

causing

balloon

and

cases

Alevels.

variable
implanting

The

degree
the

7,8

stent .

ethnicity (92%), hypertensive (61.3%), and

Restenosis has been occur in many patients

with diabetes mellitus (33.6%). This will

after percutaneous coronary intervention,

associated with higher coronary plaque

as a result of inflammatory process, which

burden aggressive coronary disease10.

is start by endothelial injury followed by

Because Kurdish ethnicity were more

intimal proliferation, and smooth muscle

contribute in this study, this may lead us to

9

migration in the corresponding vessel . So

have a queries for looking to other

inflammatory proteins will be a hall mark

unmeasured

of prediction of early endothelial injury

associated

and expectation for late outcome. It is

disease,

underlying
with

regarding

risk

aggressive
this

factors
coronary

ethnicity

for
5
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example negative emotion and anxiety,

with regard to cut-off point of Hs-CRP.

and this is in agreement with other studies

We noticed that post-operative cases with

11

in different ethnicity specially Hispanic .

Hs-CRP>3mg/l

However, none of the control group has

coronary artery injury) had

history of previous stent, whereas some of

prevalence 54.0% of amyloid A by

cases had history of previous stent with P

comparison with those of Hs-CRP

value =0.002.

mg/l.

As

the

inflammatory

proteins

are

(46.0%,

(as

a

high

p=0.001),

risk

for

a higher

which

<3
was

statistically significant.

circulating freely in the serum of patients

These finding is a positive step to support

in response to much acute or chronic

serum amyloid A as better sensitive

inflammatory process, we collected a

marker for early inflammatory process and

blood sample in two occasions for each

endothelial injury in comparison with Hs-

control and case group, to exclude any

CRP for late coronary stent outcome.

baseline elevation of inflammatory protein.
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اﻟﺧﻼﺻﺔ
ﻣﺳﺗو ) (Amyloid Aﻓﻲ ﻣﺻﻞ اﻟدم ﻓﻲ اﻟﺗﺷﺧ ص اﻟﻣ ر ﻟﺗﻠﻒ اﻟﺷراﯾﯾن اﻟﻘﻠﺑ ﺔ
ﻋﻧد ﻣرﺿﻰ اﻟﺗداﺧﻞ اﻟﻘﺳطﺎر )(PCI

اﻟﻣﻘدﻣﺔ واﻻﻫداف :ارﺗﻔﺎع ﻣﺳﺗو ﺎت ﻣؤﺷرات اﻻﻟﺗﻬﺎب وأﻋﺎدة اﻟﺗﺿﯾﯾ

ﻌد اﻟﺗداﺧﻞ اﻟﻘﺳطﺎر ) (PCIﺎﻟ ﺎﻟون واﻟﺷ ﺔ

اﺻ ﺣت ﻣؤﺷرات ﻣدوﻧﺔ ﻓﻲ ﻣﺟﺗﻣﻌﺎت ﻣﺧﺗﻠﻔﺔ .اﺳﺗﺧدام ﻣﺳﺗو ) (Amyloid Aﻓﻲ ﻣﺻﻞ اﻟدم ﻓﻲ اﻟﺗﺷﺧ ص اﻟﻣ ر

ﻟﺗﻠﻒ اﻟﺧﻼ ﺎ اﻟﻣ طﻧﺔ ﻟﻠﺷراﯾﯾن اﻟﻘﻠﺑ ﺔ ﺳﺑب اﻟ ﺎﻟون و اﻟﺷ ﺔ ﻏﯾر ﻣؤ دة ﻟﺣد اﻻن.

طرق اﻟ ﺣث :ﺣددت ﻣﺳﺗو ) (Amyloid Aو) (Hs-CRPﻓﻲ ﻧﻣوذج ﻣن  ١٣٧ﻣرض زارو وﺣدة ﺗﻠو ن اﻟﺷراﯾﯾن
اﻟﻘﻠﺑ ﺔ اﻟﺗﺷﺧ ﺻﻲ ﻓﻲ ﻣر ز اﻟﺳﻠ ﻣﺎﻧ ﺔ ﻷﻣراض اﻟﻘﻠب  ٦٨ﻣﻧﻬم ﺗم ﺗﺷﺧ ﺻﻬم ﻗﺑﻞ ذﻟك ﻣرض اﻟﺷراﯾﯾن اﻟﻘﻠﺑ ﺔ وﺧﺿﻌوا

ﻟﻠﺗداﺧﻞ اﻟﻘﺳطﺎر ﺑواﺳطﺔ اﻟ ﺎﻟون واﻟﺷ ﺔ و ٦٩ﻣﻧﻬم ﻋﺎﻧوا آﻻم ﻓﻲ اﻟﺻدر وﺧﺿﻌوا ﻟﺗﻠو ن اﻟﺷراﯾﯾن اﻟﻘﻠﺑ ﺔ وﻟﻛن ﻟم ن
ﻟدﯾﻬم أﻣراض اﻟﺷراﯾﯾن اﻟﻘﻠﺑ ﺔ ﺷﺎر وا ﻓﻲ ﻫذﻩ اﻟدراﺳﺔ .ﺗم ﻗ ﺎس اﻟﺗﻐﯾﯾر ﻓﻲ ﻣﺳﺗو ﻣﺻﻞ اﻟدم ﻟﻛﻞ ﻣن )(Amyloid A

و) (Hs-CRPﻗﺑﻞ و ﻌد أرﻌﺔ ﺳﺎﻋﺎت ﻣن اﻟﻌﻣﻠ ﺔ.

اﻟﻧﺗﺎﺋﺞ :ﺑﯾﻧت اﻟﻣﻘﺎرﻧﺔ اﻧﻪ ﻻ ﯾوﺟد اﺧﺗﻼف ﻣﻠﺣو ﺑﯾن اﻟﻣﺟﻣوﻋﺗﯾن أﺧذاً ﺑﻧظر اﻻﻋﺗ ﺎر ﻞ ﻣن اﻟﻌﻣر ،اﻟﺟﻧس ،اﻟﻌرق،

ارﺗﻔﺎع ﺿﻐط اﻟدم ،ﻣرض اﻟﺳ ر واﻟﺗدﺧﯾن .ﻣﻌدل اﻟﻘ ﻣﺔ ﻟـ) (Hs-CRPﻗﺑﻞ و ﻌد اﻟﻌﻣﯾﻠﺔ ﺎن ﻣﺗﺷﺎﺑﻬﺎ ﺑﯾن اﻟﻣﺟﻣوﻋﺗﯾن.
ﻣرﺿﻰ اﻟﺷراﯾﯾن اﻟﻘﻠﺑ ﺔ ﻌد اﻟﻌﻣﻠ ﺔ أظﻬروا ﻣﺳﺗو أﻋﻠﻰ ﻟﻠـ) (Amyloid Aﻣن اﻟﻠذﯾن ﻟ س ﻟدﯾﻬم ﻣرض اﻟﺷراﯾﯾن اﻟﻘﻠﺑ ﺔ

و ﺎن اﻻﺧﺗﻼف ﻣﻠﺣوظﺎً اﺣﺻﺎﺋ ﺎً ) .(P=0.001ﺗم ﺗﻘﯾ م ﻓﺎﺋدة ﻓﺣص اﻟدم ﻟﻠـ) (Amyloid Aﻔﺣص ﻣﺳﺣﻲ ﻟﺗﻠﻒ
اﻟﺧﻼ ﺎ اﻟﻣ طﻧﺔ ﻟﻠﺷراﯾﯾن اﻟﻘﻠﺑ ﺔ ﺑواﺳطﺔ ﺣﺳﺎب ﺻﻼﺣ ﺔ اﻟﻔﺣص ﻣﻊ اﻻﺧذ ﺑﻧظر اﻻﻋﺗ ﺎر ﻧﻘطﺔ ﺣد اﻟﻔﺻﻞ ﻟـ)Hs-

 .(CRPﻣرﺿﻰ اﻟﺷراﯾﯾن اﻟﻘﻠﺑ ﺔ ﻌد اﻟﻌﻣﻠ ﺔ ﻣﻊ ﻣﺳﺗو ) (Hs-CRPأﻛﺛر ﻣن ) (3 mg/Lﺎﻧت ﻟدﯾﻬم ﻧﺳ ﺔ اﻧﺗﺷﺎر

اﻋﻠﻰ ) (54.0%ﻣن ﻣﺳﺗو ) (Amyloid Aﻣﻘﺎرﻧﺔ ﻣﻊ اﻟﻠذﯾن ﻟدﯾﻬم ﻣﺳﺗو

) (Hs-CRPاﻗﻞ ﻣن )(3 mg/L

).(P=0.001 ,46.0%

اﻻﺳﺗﻧﺗﺎج :ﺷوﻫدت ﻓﻲ ﻫذﻩ اﻟدراﺳﺔ أن ﻣرﺿﻰ اﻟﺷراﯾﯾن اﻟﻘﻠﺑ ﺔ اﻟذﯾن ﺧﺿﻌوا ﻟﻠ ﺎﻟون واﻟﺷ ﺔ ﺎن ﻟدﯾﻬم ارﺗﻔﺎع ﻣﺳﺗو

اﻟﺑروﺗﯾن ) (Amyloid Aﻓﻲ ﻣﺻﻞ اﻟدم ﻌد ﻋﻣﻠ ﺔ اﻟﺗداﺧﻞ اﻟﻘﺳطﺎر  ،وﻟذﻟك ﺗﺣدﯾد ﻣﺳﺗو اﻟـ) (Amyloid Aأﺻ ﺢ
ﻣﺷروطﺎً ﻓﻲ اﻟﻣرﺿﻰ اﻟذﯾن ﻟدﯾﻬم ﻧﺳ ﺔ ﺧطورة ﻋﺎﻟ ﺔ ﻟﺟرح اﻟﺧﻼ ﺎ اﻟﻣ طﻧﺔ ﻟﻠﺷراﯾﯾن اﻟﻘﻠﺑ ﺔ اﻟﻣ ر.
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ABSTRACT
Background: There is increasing evidence on the association between high serum gamma
glutamyl transferase (GGT) levels and oxidative stress in women with polycystic ovary
syndrome (PCOS). The aim of this study was to examine serum GGT levels in a sample of
women with PCOS and to ascertain the relation to oxidative stress.
Methods: A case control study included forty women who were clinically diagnosed with
PCOS according to Rotterdam criteria and twenty apparently healthy women served as a
control group. Following clinical diagnosis, anthropometric measurement was calculated
including height, weight and body mass index (BMI). Serum gamma glutamyl transferase,
high sensitive C-reactive protein (hs-CRP) and malonyldialdehyde (MDA) were measured.
Results: The women with PCOS exhibited significantly higher serum GGT, hs-CRP and
MDA levels than did the healthy women (p=0.04, p=0.05, p=0.05) respectively. The
correlation between serum GGT levels and hs-CRP was significant among women with
PCOS (p=0.05).
Conclusion: Our results suggest that mild elevation of serum GGT may be related to
oxidative stress in women with PCOS particularly obese.
Duhok Med J 2016; 10 (1): 10-19.
Keywords: Polycystic ovary syndrome, gamma glutamyl transferase and oxidative stress.

P

olycystic Ovary Syndrome (PCOS) is

in dysfunctions in hypothalamic pituitary

a common metabolic endocrinopathy

axis (HPA) and excessive androgen levels

of

the

system

leading to hormonal imbalance represented

chronic

by decrease in follicular stimulating

female

characterized
anovulation

reproductive

mainly
associated

by
with

other

hormone

(FSH)

and

elevation

in

symptoms such as elevated androgen

luteinizing hormone (LH) which in turn

levels

eventually results in anovulation2,3.

(hyperandrogenemia),

insulin

resistance and hirsutism1. Although the

Previous studies focused on a variety of

precise etiology of PCOS is not fully

PCOS aspects mainly the relationship

understood, studies indicate that both

between anovulation and oxidative stress.

genetic and environmental factors results

Studies concluded that there is existence of
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low grade chronic inflammation as well as

and all relevant information were taken by

oxidative stress that contribute to the

a questionnaire. Upon their approval, five

PCOS

milliliters of venous blood was collected

pathogenesis

through

altering

4

LH/FSH ratio . However, gamma glutamyl

from

transferase (GGT) which is expressed in

laboratory investigations.

the cell membranes of various tissues and

Hormonal

plays a pivotal role in glutathione and

stimulating hormone (FSH) and luteinizing

leukotriene metabolism, has been linked to

hormone (LH) were measured using

various

enzyme

disorders

including

insulin

each

participant
assays

for

necessary

including

follicular

immunoassay

technique

resistance and cardiovascular diseases5,6,7.

(Biomerieux manufacturer, France). Serum

Studies suggest that both cellular and

levels of high sensitivity C-reactive protein

serum GGT levels may play an important

were assayed using ELISA (Monobind

role in generating reactive oxygen species

Inc., USA Kit). Quantitative measurement

(ROS) and subsequently considered as a

of Malondialdehyde (MDA, nmol/ml) was

predictable and sensitive marker for

determined

oxidative stress8,9. The aim of this study

thiobarbituric acid method11. Serum levels

was to examine the serum GGT levels in

of gamma glutamyl transferase (GGT)

women with polycystic ovary syndrome as

were measured by spectrophotometric

well as examining its reliability as a

method (Biolab Manufacturer, France).

marker for oxidative stress.

SPSS version 18 (Chicago, USA) was used

METHODS:
After receiving an approval letter from the

for statistical analysis of study values. All

research committee at Duhok College of

standard deviation (SD). The independent

Medicine, this case control study involved

t-test was used to determine the statistical

forty

clinically

significance of difference in mean between

diagnosed with PCOS based on Rotterdam

study groups, p values of 0.05 or less were

criteria10 (oligo- and/or anovulation or

considered statistically significant.

clinical

hyperandrogenemia or polycystic ovaries

RESULTS:
Both study groups had a mean age of 29

on ultrasonography) and twenty apparently

years while PCOS subjects had an average

healthy women served as a control group.

infertility duration of 3 years. Among

Anthropometric

were

PCOS patients, 90% were registered

calculated including height and weight,

married versus 10% virgins. Study results

and body mass index (BMI). Case history

showed a highly statistically significantly

women

who

and/or

were

biochemical

measurements

in

serum

samples

using

variables were expressed as mean ±

11
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increased BMI (p=0.005) in PCOS women

Table 2: Inflammatory and oxidative stress

compared to control (28.14 vs. 22.9).

markers among study groups

Follicular stimulating hormone (FSH)
displayed

a

statistically

significant

decrease in PCOS women compared to
control (p=0.04). Luteinizing hormone
(LH) showed a statistically significant

Parameters

PCOS
(No. 40 )

Control
(No. 20)

hs-CRP
(mg / dL)
GGT
(IU / L)
MDA
(nmol / ml)

3.74 ±
1.85
38.97 ±
3.07
3.11 ±
1.98

1.38 ±
4.38
23.09 ±
5.62
0.82 ±
4.27

p value
< 0.05
0.04
0.05

elevation (p=0.01) in women with PCOS
The women with POCS were further

versus controls (Table1).
Table 1: Basic characteristics of PCOS patients
and control subjects
Parameters
Age (years)
Duration of
infertility
(years)
Body Mass
Index (BMI)
% and
number of
married vs.
virgin
FSH
LH

PCOS

Control

p
value

29.1 ±
4.71

29.7 ±
3.88

0.91

3.34 ±
2.57

NA

NA

28.14 ±
3.12

22.9 ±
2.05

0.005

90% vs.
10%
(36 vs. 4)

NA

NA

6.31 ±
2.44
13.23 ±
2.18

10.59 ±
2.63
5.84 ±
1.95

(hs-CRP)

highly statistically significant differences
in

hs-CRP

(p=0.003).

between
There

study

were

groups

statistically

MDA between study groups (p=0.001 and

were

0.01

Table 3: Comparison in parameters between
patients subgroups vs. control

statistically

both serum gamma glutamyl transferase
malondialdehyde

( Table 3).

0.04

compared to controls (p<0.05). Moreover,
and

lean (no=20, BMI<25). Results indicated a

p=0.023 respectively),

significantly elevated in PCOS women as

(GGT)

two groups; obese (n=20, BMI> 30) and

significant differences in both GGT and

Serum levels of high sensitivity C-reactive
protein

classified based on body mass index in to

(MDA)

displayed a significant increase in women

Parameter
s
hs-CRP
(mg/dL)
GGT

Lean PCOS
(No. 20)

Obese
(No. 20 )

2.77± 1.49

4.71±2.21

35.32 ± 2.31

42.62 ±

0.003

(IU/L)
MDA

p
value

0.001

3.84
2.93 ± 2.4

(nmol/ml)

3.28 ±

0.023

1.56

with PCOS compared to control (p=0.04
and p=0.05 respectively). (Table 2)

Pearson's correlation coefficient was used
to determine the correlation between
variables.

There

was

a

significant

correlation between hs-CRP and GGT
12
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(p=0.05) whereas both correlations hs-

ratio which eventually leads to FSH

CRP-MDA and GGT-MDA were not

deficiency

significant

subsequently

(

p=0.85

and

p=0.91)

compared

to

LH

preventing

and

follicular

respectively.

maturation during follicular phase of the

Table 4: Pearson's correlation coefficient among

menstrual cycle13,14. The existence of low

variables.

grade

hs-CRP - GGT

0.352

P
value
0.05

hs-CRP - MDA

0.12

0.85

GGT - MDA

0.16

0.91

R
value

Variables

DISCUSSION:
The majority of previous studies reported
an

association

between

obesity

and

hyperandrogenemia in PCOS women12.
Results of the present study confirmed the
same idea represented by significant
elevation in BMI (p =0.005). Although
lack of androgen levels could be one of the
possible limitation of this study but
alternatively

patients

were

clinically

examined for presence or absence of
hirsutism which is the consequence of
excessive

androgen

levels.

Hormonal

profile of PCOS women displayed a
significant reduction in FSH accompanied
by a significant elevation in LH although
both hormones were within their normal
values. This is consistent with other
studies concluding that dysfunction in
hypothalamic

pituitary

adrenal

axis

represented by rapid short pulses in GnRH
secretion may result in altering LH/FSH

chronic

inflammation

in

the

pathogenesis of PCOS and other diseases
is well established in previous studies. Our
results

are

consistent

with

previous

literature concluding that there is a
significant

elevation

in

inflammatory

markers mainly hs-CRP which is also
regarded as a risk factor for a variety of
diseases mainly cardiovascular disorders
and diabetes15,16.
A variety of research have been focusing
on the classical functions of GGT as a
marker for excessive alcohol consumption
as

well

as

its

cardiovascular,

contribution

metabolic

and

with
liver

diseases. It is indicated that GGT may be
considered

as

a

risk

factor

for

cardiovascular disorders owing to its
elevation and its association with other
cardiovascular
disturbances

and

17,18,19

metabolic

. Others reported that

mild elevation of serum GGT is associated
with

incidence

hypertension,

of

these

diabetes

and

associations

are

consistent with a role for oxidative stress
in risk for diabetes and hypertension20.
Elevated

fatty

liver

index

(hypertriglyceridemia, elevated AST, ALT
and GGT) is a commonly observed in
13
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obese PCOS women, whereas normal

addition to biological effects represented

weight PCOS

by activation of transcription factors28,29,30.

showed no evidence for

elevated FLI21,22.

The second mechanism could be due to
association

between

inverse relation between antioxidants and

and

is

well

GGT. Studies examining on associations

documented in previous literature, there is

between dietary intake and serum GGT

conflicting results regarding evaluation of

reported an inverse association between

γ-glutamyl transferase as a marker for

fruit intake and serum GGT in a dose–

oxidative stress. Our study results are

response

consistent with studies concluding that

dietary antioxidants such as vitamin C and

GGT could represent an early marker of

beta-carotene showed inverse associations

sub-clinical inflammation and oxidative

with serum GGT level, whereas dietary

Although

the

oxidative

stress

PCOS

23,24

manner.

More

specifically,

. Even

iron was positively related to serum GGT

though there is lack of evidence regarding

levels31,32,33. Our results also showed a

the precise involvement of GGT in

significant correlation between hs-CRP

oxidative damage, there are few theories

and GGT which illustrates the role of both

and

inflammation and oxidative stress in

stress in obese PCOS patients

explanations

based

on

previous

research. Recent experimental studies

orchestrating PCOS pathogenesis34.

concluded

an

In conclusion, our results suggest that a

important role in generation of reactive

mild elevation in GGT is indicated in the

oxygen species (ROS). In addition, the

sera of women with PCOS particularly

oxidative

GGT

among obese. These findings may have

exacerbate in the presence of iron25,26,27.

clinical implications due to increased risk

The possible mechanism underlying GGT

of oxidative stress. For that reason,

capability of generating ROS could be due

targeting

to cysteinylglycine, which has a strong

considered when treatment strategies are

ability

applied to PCOS patients.

that

GGT

damage

to

reduce

may

effects

Fe3

play

of

to

Fe2

and

oxidative

subsequently promoting generation of free
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اﻟﺧﻼﺻﺔ
ﺎﻣﺎ ﻠوﺗﺎﻣﯾﻞ ﺗراﻧﺳﻔﯾراس ﻟد اﻟﻣرﺿﻰ اﻟﻣﺻﺎ ﺎت ﻣﺗﻼزﻣﺔ ﺗﻛﯾ س اﻟﻣ ﺎﯾ ض :ﻋﻼﻗﺗﻬﺎ ﺎﻻﺟﻬﺎد اﻟﺗﺄﻛﺳد

اﻟﺧﻠﻔ ﺔ واﻻﻫداف :ﻣﺗﻼزﻣﺔ ﺗﻛﯾ س اﻟﻣ ﺎ ض ﻫو ﺧﻠﻞ اﻓراز أ ﺿﻲ ﻏﯾر ﻣﻌروف اﻟﺳﺑب ﯾﺗﻣﯾز ﻌدم اﻻ ﺎﺿﺔ و زﺎدة ﻓﻲ
ﻣﺳﺗو اﻻﻧدروﺟﯾن ﻓﻲ اﻟدم وأﺣ ﺎﻧﺎ ﺧﻠﻞ ﻓﻲ اﻓراز اﻻﻧﺳوﻟﯾن .اﻟﻬدف ﻣن ﻫذﻩ اﻟدراﺳﺔ ﻫو ﻗ ﺎس ﻣﺳﺗو ﺎت أﻧزم ﺎﻣﺎ
ﻠوﺗﺎﻣﯾﻞ ﺗراﻧﺳﻔﯾراس ﻟد اﻟﻣرﺿﻰ و ﺎن ﻋﻼﻗﺗﻬﺎ ﺎﻻﺟﻬﺎد اﻟﺗﺄﻛﺳد .

طرق اﻟ ﺣث :ﺗﺿﻣﻧت ﻫذﻩ اﻟدراﺳﺔ ﺗﺳﻌون ﻣﺷﺎر ﺎت و ﻗد ﺗم ﺗﻘﺳ ﻣﻬن اﻟﻰ ﻣﺟﻣوﻋﺗﯾن ,اﻟﻣﺟﻣوﻋﺔ اﻻوﻟﻰ ﺗﺄﻟﻔت ﻣن
ارﻌون ﻣرﺿﺎ ﻣﺷﺧﺻﺎً ﻠﯾﻧ ﺎ ﻣﺗﻼزﻣﺔ ﺗﻛﯾ س اﻟﻣ ﺎ ض أﻣﺎ اﻟﻣﺟﻣوﻋﺔ اﻟﺛﺎﻧ ﺔ ﺗﺿﻣﻧت ﻋﺷرون اﺷﺧﺎﺻﺎ أﺻﺣﺎء
ﻣﺟﻣوﻋﺔ ﺿﺎ طﺔ .ﺗم اﺟراء ﺟﻣ ﻊ اﻟﺗﺣﻠ ﻼت اﻟﻣﺧﺗﺑر ﺔ ﻓﻲ ﻣﺧﺗﺑر اﻟﻔﺳﻠﺟﺔ

ﻠ ﺔ اﻟطب واﻟﺣﺻول ﻋﻠﻰ اﻟﻣﻌﻠوﻣﺎت

اﻻﻛﻠﯾﻧ ﺔ اﻻﺿﺎﻓ ﺔ ﺣول ﺣﺎﻻت اﻟﻣرﺿﻰ ﻣن ﺧﻼل أﺳﺗﺑ ﺎن .ﺗم ﺗﺣﻠﯾﻞ اﻟﻣﻌﻠوﻣﺎت و اﺟراء اﻻﺣﺻﺎء اﻟطﺑﻲ ﺎﺳﺗﻌﻣﺎل
اﻟﺑراﻣﺞ اﻟﻣﺧﺗﺻﺔ.
اﻟﻧﺗﺎﺋﺞ :أﺿﻬرت ﻧﺗﺎﺋﺞ اﻟدراﺳﺔ وﺟود ازد ﺎد ﻣﻠﺣوض ﻓﻲ ﻣﺳﺗو ﺎت أﻧزم ﺎﻣﺎ ﻠوﺗﺎﻣﯾﻞ ﺗراﻧﺳﻔﯾراس ﻓﻲ دم اﻟﻣرﺿﻰ ﻣﻘﺎرﻧﺔ
ﺎﻟﻣﺟﻣوﻋﺔ اﻟﺿﺎ طﺔ اﺿﺎﻓﺔ اﻟﻰ وﺟود ازد ﺎد ﻣﻠﺣوض ﻓﻲ اﻟﻣﺎدة اﻟﻣو ﺳدة )ﻣﺎﻟون دا ﺄﻟدﯾﻬﺎﯾد( وﺳﻲ رﺄﻛﺗﻒ ﺑروﺗﯾن ﻓﻲ دم

اﻟﻣرﺿﻰ اﻟﻣﺻﺎﺑﯾن ﻣﺗﻼزﻣﺔ ﺗﻛﯾ س اﻟﻣ ﺎ ض.

اﻻﺳﺗﻧﺗﺎج :ﺗﻠﺧﺻت اﻟدراﺳﺔ ﺄن ﻫﻧﺎك ازد ﺎد ﻣﻠﺣوض ﻓﻲ ﻣﺳﺗو ﺎت أﻧزم ﺎﻣﺎ ﻠوﺗﺎﻣﯾﻞ ﺗراﻧﺳﻔﯾراس ﻓﻲ دم اﻟﻣرﺿﻰ

اﻟﻣﺻﺎﺑﯾن ﻣﺗﻼزﻣﺔ ﺗﻛﯾ س اﻟﻣ ﺎﯾ ض و ﺧﺎﺻﺔ اﻟﻣرﺻﻰ اﻟﻠواﺗﻲ ﻌﺎﻧون ﻣن اﻟﺳﻣﻧﺔ .أﺿﺎﻓﺔ اﻟﻰ أن اﻻﻧزم اﻟﻣذ ور ﻟﻬﺎ
ﻋﻼﻗﺔ ﻣ ﺎﺷرة ﺎﻻﺟﻬﺎد اﻟﺗﺄﻛﺳد واﻟﺗﻲ ﯾﺟب اﻻﻧﺗ ﺎﻩ اﻟﻰ اﻟﻧﻘطﺔ اﻟﻣذ ورة وﺗﺣدﯾد دورﻫﺎ ﻓﻲ اﻻ ﺣﺎث اﻟﻘﺎدﻣﺔ.
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ABSTRACT
Background: Cardiovascular disease is the main cause of death and disability worldwide.
Hypertension is among the highly important major risk factors and up to 62% of
cerebrovascular accidents and 49% of coronary heart disease are credited to raised Blood
Pressure. There are strong evidences that present human consumption of salt is the major
factor increasing Blood Pressure and thereby Cardiovascular diseases. Since bread is the
main part in people diet, particularly in our country, the determination of sodium content of
bread is of highest priority and needs further researches.
Methods: (120) samples of six types of bread were collected from (120) different bakeries in
Duhok city and thereafter assessed for sodium content in the laboratories of the Institute of
Nutrition Researches in Baghdad
Results: This study showed that 35% of bread’s samples has sodium concentration overrides
the standard level and the residual 65% is within the usual range. Average proportion of
bread’s sodium concentration was as 248.149 mg / 100g.
Conclusions: The sodium contents of one third of studied bread samples are higher than is
acceptable limit and may be contributing to adverse health outcomes. Therefore, an urgent
public health intervention is highly advisable
Duhok Med J 2016; 10 (1): 20-30.
Keywords: Sodium, bread, Duhok city.

T

he daily salt consumption of human

The sodium content of processed foods is

ancestors was less than 0.25g. But

higher if compared with their natural

this rate increased when the Chinese

counterparts. For example, chick peas,

discovered that salt could be used to

sweet corn and peas naturally have a very

preserve food (about 5000 years ago).1

low sodium content, while processing

After World War II, refrigeration and deep

them increases the sodium content by 10–

freezing began to displace salt from being

100-fold; and foods such as corned beef,

the main food preservative. In spite of that,

bran flakes or smoked salmon, have

salt consumption has increased in the past

sodium intakes of 1–2%, equivalent to, or

decades due to consumption of highly

more than, the sodium concentration of

salted processed foods. About 75% of salt

Atlantic seawater.3

intake is estimated to come from processed

Sodium content is high in processed foods,

food.2

such

as

bread

(approximately

250
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mg/100g), processed meats (approximately

2006, 40.4% of Iraqi population are hyper

1500mg/100g),

tensive.10

pretzels,

snack

cheese

foods

Bread, in its various forms, is the most

(approximately 1500 mg/100g), as well as

widely consumed food in the world. It is

in

soy

sauce

the staple food and essential diet in many

7000mg/100g),

and

countries including Iraq and, because it is

bouillon or stock cubes (approximately

consumed so frequently, it is also the

20000mg/100g).4

single biggest contributor of salt to our

Current data on sodium intake reveal that

diet.11 Recent ﬁndings from multiple

people all over the world are consuming

studies conducted in several countries

much

suggest that bread in Ireland provides

(approximately

more

physiological

such

and

as

popcorn

condiments

puffs

such

as

sodium
needs

than

their
5

(184-230mg/day).

25.9%

of

total

salt

intake,

with

Most individuals consume an excessive

corresponding values of 25.5% for Turkey,

amount of salt-on average 9–12 grams per

24.8% for Belgium, 24.2% for France,

day,6 or around double the advised upper

19.1% for Spain, 19% for the UK, 26% for

limit of sodium intake by World Health

Lebanon, and 28.5% for Kuwait.12-14

Organization (WHO) for adults, which is

Over the different eras the salt content of

less than two grams’ sodium/day (equal to

bread has grown gradually. The greatest

7

five grams’ salt/day).

increase occurred with the industrialization

Cardiovascular diseases (CVD) is the

of bread making in the 20th century, when

leading cause of mortality and morbidity

quick

globally. Elevated blood pressure is among

required salt to regulate the process and

the most significant major risk factors, and

the resulting product, thereby lessening

up to 62% of strokes and 49% of coronary

bread’s lack of ﬂavor and reaching values

heart disease are attributed to raised BP

as high as 2%.15

There are strong evidences that existing

This study assesses the concentration of

human intake of salt is the major factor

sodium in samples of bread produced and

increasing BP and thereby CVD.1,8,9

consumed

Hypertension is responsible for at least

Region, Iraq; the probable contributions of

45% of deaths due to heart disease and

bread in population level exposure to salt;

51% of deaths due to stroke.4 According to

and draws attention to the need to develop

the

non-

effective strategies to ensure that reduction

communicable diseases risk factors in

in salt consumption is achieved as the

Iraqi

national

survey

for

bulk

in

manufacture

Duhok

city,

techniques

Kurdistan
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bread provides up to one quarter of daily

As to the a lot of pastry shops, gathered

sodium intake.

examples of every sort of bread was

MATERIALS AND METHODS

different. By using proportionate stratified

This is a cross sectional study designed to

sampling procedure, the largest samples

determine the sodium (salt) content of

were flat bread (Naan) and Samoon, while

bread samples taken from 120 bakeries in

the smallest were Turkish pita Samoon

different districts of Duhok city. For

(Table 1).

administrative purposes, Duhok city was

Due to the lack of any limitation of the

divided into four districts and there are

highest permissible level of sodium in

(268) bakeries at time of the study in

bread

Duhok city. Thirty samples from each

specifications of the Bread No. (677), So

district were collected in one day by 8

Nutrition Researches Institution are relying

trained teams; each team was composed of

on the Kuwaiti standard specifications of

two staff. The amount of bread that was

the

collected from each bakery was more than

262.640mg/100g as a maximum permitted

150grams and each sample of bread or

level of sodium in the bread.

Samoon saved in labelled air free plastic
bag. Considering the numbers of bakeries
in every district, samples were collected
from six different types of bread. These are
called flat bread (Naan) (Figure. 1a), Saj
bread (Figure. 1b), Turkish flat bread
(Figure. 1c), Samoon (Figure. 1d), Samoon
hajari (Iraqi bread made on stone) (Figure.

a

1e) and Turkish pita samoon (Figure. 1f).
Samples were sent to the Nutrition
Research Institute laboratories in Baghdad
for assessment of their sodium content.
The technique utilized for measuring
breads' sodium is Dry Ashing. The main
objective of Dry Ashing procedure is to
combust all of the organic material and to
prepare

the

sample

for

subsequent

treatment using fusion techniques.16
22

b

within

Bread,

the

Iraqi

which

standard

defines

the
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Table 1: Bread Samples by Type
Type of bread

No. of
No. of
available selected
bakeries samples

Flat bread (Naan)

c

%

120

54

45.0

Saj bread

9

4

3.3

Turkish flat bread

9

4

3.3

Samoon

109

49

40.8

Samoon Hajari

16

7

5.8

Turkish pita samoon

5

2

1.7

Total

268

120

100.0

Statistical analysis
Chi square test was done for statistical
d

analysis of the data by practicing SPSS
soft- ware version 23. P value ≤ 0.05was
considered significant.
RESULTS
This study showed that 35% (42) of the
samples has sodium content higher than
262.640 mg /100g and the rest 65% (78) of

e

the samples has sodium content less than
262.640 mg /100 g.
Up to 50% (28) of samples of flat bread
(Naan) type and Turkish pita samoon
showed higher sodium contents than
standard level, in reducing order was
found in Sammon, Saj bread, Turkish flat

f
Figure 1. Different kinds of bread. flat bread

bread, Samoon and Samoon hajari Table 2.
(p<0.05)

(Naan) (Fig. 1a), Saj bread (Fig. 1b), Turkish
flat bread (Fig. 1c), Samoon (Fig. 1d), Samoon
hajari (Iraqi bread made on stone) (Fig.1e) and
Turkish pita samoon (Fig. 1f).
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Table 2: Bread Samples by Type and Sodium contents
Sodium Content
No. (%)

Type of Bread

Total

>262.64 mg / 100 g.

< 262.64 mg / 100 g.

28 (51.9)

26 (48.1)

54 (100)

Saj bread

1 (25)

3 (75)

4 (100)

Turkish flat bread

1 (25)

3 (75)

4 (100)

Flat bread (Naan)

Samoon

39 (79.6)

10 (20.4)
1 (14.2)

Samoon hajari
Turkish pita samoon

1 (50)

Total

42 (35)

6 (85.8)
1 (50)
78 (65)

49 (100)
7 (100)
2 (100)
120 (100)

The mean sodium content of whole samples was 248.149g. The average mean sodium
content in the samples of district IV was the highest (282.7mg/100g) while in the district I,
samples were the lowest in sodium (216.5mg/ 100g). Table 3
Table 3: Sodium Contents of Bread by Districts and Number of Bakeries

Districts

Mean

No. of bakeries with

No. of bakeries with

Sodium content > 262.64

Sodium content <

mg / 100 g.

262.64 mg / 100 g.

Total

District I

216.5

6 (20)

24 (80)

30 (100)

District II

248.5

12 (40)

18 (60)

30 (100)

District III

241.9

12 (40)

18 (60)

30 (100)

District IV

282.7

12 (40)

18 (60)

30 (100)

248.14

42 (35)

78 (65)

120 (100)

DISCUSSION

cardiovascular diseases and stroke), Hence

Non -communicable diseases (NCDs) are

lowering sodium intake may reduce blood

the main contributor to mortality and

pressure and the risk of developing related

and interventions to

NCDs.20 Recent data on sodium intake

reduce the burden of NCDs are highly

show that populations around the world are

cost-effective.19 Elevated sodium intake

consuming much more sodium than the

has been associated with a number of

physiological requirement. The estimated

NCDs

sodium intake in Jordan is up to 7623

morbidity globally

24

17,18

(including

hypertension,
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mg/day,21 while the estimated sodium

very high (660-716.7mg/100g) and 70% of

intake in Turkey is 5905mg/ day22, On

the studied samples had considerably more

other hand, there is no available data on

sodium than the recommended limit in

estimation of sodium intake in Iraq.

Nigeria which is 440mg/100g.23 Silva and

Bread is the unique processed food that is

her colleagues did a study in Maputo,

available, and consumed daily by, both

Mozambique, and they found that the

low and high income people. Moreover, it

mean sodium content of bread was

is the largest sodium contributor to the

450.3mg/100g,

Iraqi diet. Due to the fact that excess

differences

sodium

to

traditional markets.24 In Montero-Campos

premature death and disability, therefore

Mde study in Costa Rica, 99 samples of

any reduction in the level of salt in bread

bread showed that sodium concentration

would have a major impact on public

was between 496 and 744mg/100g ,and

health but unfortunately, there are no

80% reported greater amount than found

regulations or public laws in Iraq that

by direct analysis.25

regulate the salt or sodium contents in

The results of similar studies on salt levels

processed foods specially bread. This

of bread in Iran carried out from 1994 to

study which assumed to be the first of its

2009 indicated that the amount of salt in

kind in Kurdistan Region was conducted to

bread was higher than the standard level in

determine sodium (salt) content in the

Shiraz, Mashhad, Sanandaj and Isfahan26-28

bread.

The current study showed that there is a

The mean sodium content of whole

wide variation in bread sodium content

samples was 248.149mg/100g which is

among bakeries from 31,725mg/100g to

lower than that obtained in a similar study

948mg/100g. This may be due to the

conducted

2014

absence of unified standards, and in turn it

The present study

will lead to disparity in the amount of

showed that (35%) or 42 samples out of

daily- consumed salt in bread and other

120

above

foods, As if a person eating four average

permissible level. Meanwhile in Baghdad

slices of bread twice daily from two

study, the sodium content exceeded the

different bakers. First consumer may take

permissible level in (61%) or 92 out of

60mg sodium if they bought their bread

150 of bread samples.22 A similar study

from the craft baker with the lowest

done in Nigeria showed that the mean

sodium levels compared with other one

sodium content of two brands of bread was

take 1820mg sodium from the craft baker

consumption

in

Bagdad
16

(293.812mg/100g).
have

sodium

contributes

city

in

contents

with

between

no

significant

bakeries

and
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with the highest sodium level. There are
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اﻟﺧﻼﺻﺔ
دراﺳﺔ ﺗر ﯾز اﻟﺻودﯾوم ﻓﻲ ﻋﯾﻧﺎت ﻣن ﻣﺧﺗﻠﻒ اﻧواع اﻟﺧﺑز اﻟﻣﺳﺗﻬﻠك ﻓﻲ ﻣدﯾﻧﺔ دﻫوك –أﻗﻠ م وردﺳﺗﺎن اﻟﻌراق

اﻟﺧﻠﻔ ﺔ واﻻﻫداف :أﻣراض اﻟﻘﻠب واﻷوﻋ ﺔ اﻟدﻣو ﺔ ﻫﻲ اﻟﺳﺑب اﻟرﺋ ﺳﻲ ﻟﻠوﻓﺎة واﻟﻌﺟز ﻓﻲ ﺟﻣ ﻊ أﻧﺣﺎء اﻟﻌﺎﻟم .ارﺗﻔﺎع ﺿﻐط
اﻟدم ﻫو ﻣن ﺑﯾن أﻫم ﻋواﻣﻞ اﻟﺧطورة اﻟرﺋ ﺳ ﺔ واﻟﻬﺎﻣﺔ ﺟداً ،إن ﺣواﻟﻲ  ٪٦٢ﻣن اﻟﺟﻠطﺎت اﻟوﻋﺎﺋ ﺔ اﻟدﻣﺎﻏ ﺔ و ٪٤٩ﻣن

أﻣراض اﻟﻘﻠب اﻟﺗﺎﺟ ﺔ ﺗﻌز إﻟﻰ ارﺗﻔﺎع ﺿﻐط اﻟدم .وﻫﻧﺎك أدﻟﺔ ﻗو ﺔ ﻋﻠﻰ أن اﻻﺳﺗﻬﻼك اﻟﺣﺎﻟﻲ ﻟﻺﻧﺳﺎن ﻣن اﻟﻣﻠﺢ ﻫو

اﻟﻌﺎﻣﻞ اﻟرﺋ ﺳﻲ ﻟزﺎدة ارﺗﻔﺎع ﺿﻐط اﻟدم و ﺎﻟﺗﺎﻟﻲ زﺎدة اﻹﺻﺎ ﺔ ﺄﻣراض اﻟﻘﻠب واﻷوﻋ ﺔ اﻟدﻣو ﺔ .وﺣﯾث أن اﺳﺗﻬﻼك اﻟﺧﺑز

ﻫو ﺟزء رﺋ ﺳﻲ ﻓﻲ اﻟوﺟ ﺎت اﻟﻐذاﺋ ﺔ اﻟﯾوﻣ ﺔ ﻟﻠﻧﺎس وﻻﺳ ﻣﺎ ﻓﻲ ﻼدﻧﺎ ،ﻟذا ﻓﺈن ﺗﺣدﯾد ﻣﺣﺗو اﻟﺻودﯾوم و ﺎﻟﺗﺎﻟﻲ )اﻟﻣﻠﺢ(

ﻓﻲ اﻟﺧﺑز ﻌﺗﺑر ﻣن اﻷوﻟو ﺎت اﻟﻘﺻو و ﺣﺗﺎج إﻟﻰ ﻣزد ﻣن اﻷ ﺣﺎث.

طرق اﻟ ﺣث :ﺗم ﺟﻣﻊ ) (١٢٠ﻋﯾﻧﺔ ﻣن ﺳﺗﺔ أﻧواع ﻣﺧﺗﻠﻔﺔ ﻣن اﻟﺧﺑز ﻣن ) (١٢٠ﻣﺧﺑ از ﻣﺧﺗﻠﻔﺎً ﻓﻲ ﻣدﯾﻧﺔ دﻫوك وﺗم ﻌد
ذﻟك دراﺳﺔ ﺗر ﯾز)ﻣﺣﺗو ( اﻟﺻودﯾوم ﻓﻲ ﻣﺧﺗﺑرات ﻣﻌﻬد ﺣوث اﻟﺗﻐذ ﺔ ﻓﻲ ﻐداد.

اﻟﻧﺗﺎﺋﺞ :أظﻬرت اﻟدراﺳﺔ أن  ٪٣٥ﻣن ﻋﯾﻧﺎت اﻟﺧﺑز ﺗﺣﺗو ﻋﻠﻰ ﺗر ﯾز اﻟﺻودﯾوم ﺗﺗﺟﺎوز اﻟﻣﺳﺗو اﻟﻘ ﺎﺳﻲ اﻟﻣﺳﻣوح ﺑﻬﺎ
ﻓﻲ اﻟﻌراق و ﯾﻧﻣﺎ ﺎﻧت اﻟﻧﺳ ﺔ اﻟﻣﺗ ﻘ ﺔ  ٪٦٥ﺿﻣن اﻟﻧﺳب اﻟﻣﺳﻣوﺣﺔ .و ﺎن ﻣﺗوﺳط ﻧﺳ ﺔ ﺗر ﯾز اﻟﺻودﯾوم ﻓﻲ ﺟﻣ ﻊ
ﻋﯾﻧﺎت اﻟﺧﺑز  ١٤٩،٢٤٨ﻣﻠﻎ ١٠٠ /ﻏرام.

اﻻﺳﺗﻧﺗﺎﺟﺎت :ﺗر ﯾز اﻟﺻودﯾوم ﻓﻲ ﺛﻠث ﻋﯾﻧﺎت اﻟﺧﺑز اﻟﻣﻔﺣوﺻﺔ ﺎﻧت أﻋﻠﻰ ﻣن اﻟﺣد اﻟﻣﻘﺑول و ﻣ ن أن ﺗؤد إﻟﻰ ﻧﺗﺎﺋﺞ

ﺻﺣ ﺔ ﺳﻠﺑ ﺔ .وﻟذا ﻓﺈن ﺗدﺧﻞ اﻟﺟﻬﺎت اﻟﻣﺳؤوﻟﺔ ﻋن اﻟﺻﺣﺔ اﻟﻌﺎﻣﺔ ﻌﺗﺑر ﻓﻲ ﻏﺎ ﺔ اﻷﻫﻣ ﺔ.
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VITAMIN D STATUS AMONG APPARENTLY HEALTHY POPULATION IN
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ABSTRACT
Background: Vitamin D deficiency and insufficiency are a commonly reported health
problem throughout the world. This cross sectional survey was conducted in Duhok
governorate with an aim to assess vitamin D status in a sample of apparently healthy
population.
Methods: Serum 25-hydroxyvitamin D was determined for all enrolled subjects (n=1270),
including newborn babies and infants (n=24), primary school children (n=53), adolescents
(n=85), adults (n=1086) and elderly (n=22).
Results: There was a statistically significant difference in mean 25-hydroxyvitamin D levels
between different age groups (p= 0.02) and different gender (P= 0.001). Overall 731(57.6%)
subjects were with low 25-hydroxyvitamin D < 30ng/ml, of these, 651(51.3%) subjects were
vitamin D insufficient (10-29.9 ng/ml), while 80(6.3%) subjects had severe vitamin D
deficiency (< 10 ng/ml), with a significant difference among age groups (p= 0.003).
Conclusion: A low vitamin D status is present in 57.6% of the study population in Duhok.
This finding may have clinical implications due to the increased risk of future metabolic
diseases.
Duhok Med J 2016; 10 (1): 31-39.
Keywords: Vitamin D, Apparently healthy population, Duhok governorate

M

uch interest has recently arisen in

between 25% and 57% of adults6. In

the function and metabolism of

developing countries, the deficiencies of

vitamin D .This is because it has been

important nutrients such as vitamin D, iron

reported to be essential nutrient for

and zinc are major public health problems

maintaining good health and play an

and

important role in the pathogenesis of

impacts. For example the prevalence of

various

diseases1,2,3.

Worldwide,

the

have

significant

adverse

health

vitamin D deficiency in patients with type

prevalence of vitamin D insufficiency is

1 diabetes mellitus was 15%to 90.6%7,8.

high and rising4,5. The third National

The main marker of vitamin D status is the

Health and Nutrition Examination Survey

metabolite 25(OH) D, which is synthesized

(NHANES III) reported the prevalence of

in

vitamin D deficiency in the USA to be

concentrations are largely determined by

the

liver9,10.

Serum

25(OH)

D
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environmental factors, mainly through

and blood bank donors of Azadi Teaching

vitamin D intake and ultraviolet exposure.

Hospital and Duhok Blood Bank. The rest

Measurement of serum 25(OH) D levels

of the sample comprised 22 elderly people

may be considered medically necessary in

chosen from the relatives of patients

general population and might be used as a

attending Duhok Emergency Teaching

marker of metabolic bone disease with

Hospital.

other bone disease detection markers.

The inclusion criteria were the absence of

Little is known, however, about the level

recent infections, chronic and endocrine

and the prevalence of vitamin D deficiency

diseases.

among

including steroids, calcium or vitamin D

the

governorate.

population
The

of

present

Duhok

on

drug

therapy

was

supplementation were excluded from the

designed to determine vitamin D status

study. Subjects with sunlight exposure less

among different age and sex groups.

than 15 minutes in summer and 30 minutes

METHODS
Subjects and Study design

in winter were also excluded from the

This cross-sectional study was conducted

the parents of children and adults after the

at the Department of Chemistry and

nature of the study had been explained to

Clinical

them.

Biochemistry,

study

Subjects

study. Formal consent was obtained from

College

of

The

board

of

postgraduate

Medicine, University of Duhok, Kurdistan

committee of the Duhok University,

Region, Iraq from May 2015 to January

medical

2016. One thousand and two hundred

protocol.

seventy apparently healthy subjects were

Data collection

included in this study. Among these 24

An especially-designed questionnaire was

were newborns babies and infants who

used to obtain information from the

were brought for vaccination at the

participants about age, sex, past medical

vaccination unit of primary care centers in

history including (hypertension, diabetes

Duhok city. Fifty three samples from

mellitus, thyroid and parathyroid disease,

primary school children were obtained

liver and renal disease). Blood samples

11

branch

approved

the

study

from previously collected samples , while

were collected for serum 25(OH) D and

85 samples were drawn from adolescents

blood glucose measurement. The serum

attending

levels of 25(OH) D and glucose were

intermediate

and

secondary

schools in different areas of Duhok

measured

governorate.

electrochemiluminescence

Adults

(n=1086)

were

recruited by personal request from the staff
32

by

cobas

6000

using

immunoassay

principle and glucose oxidase principle,
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respectively. Serum 25(OH) D levels were

0.001). There was also a significant

defined as: Severe deficiency (<10 ng/ml),

difference in mean 25(OH) D levels

insufficiency

and

among adolescent males and females (p=

sufficiency (30-150 ng/ml) . Diagnosis of

0.01).Overall, mean 25(OH) D levels were

asymptomatic hyperglycemia based on

significantly lower in females (p= 0.001)

(10-29.9

ng/ml),
12

13

World Health Organization criteria 2006 .

as compared to males (Table3). Overall

RESULTS
The main characteristics of the study

731(57.6%)

sample are presented in (Table 1). There

651(51.3%) subjects were vitamin D

was a significant difference in mean

insufficient

25(OH) D levels between the age groups

80(6.3%) subjects had severe vitamin D

(Table 2) that showed 25(OH) D levels of

deficiency (< 10 ng/ml), with a significant

21.98, 25.20, 28 19, 31.32 and 38.31

difference (p= 0.003) among age groups

ng/ml (p= 0.02). There was a significant

(Table 4). Comparison of the present study

difference in mean 25(OH) D levels

results with that reported elsewhere is

among adult males and females (p=

demonstrated in Table5.

subjects

were

with

low

25(OH) D (< 30 ng/ml), of these,
(10-29.9

ng/ml),

while

Table 1 Characteristics of the different Study Groups
Characteristics

Infants

Children

Adolescents

Adults

Elderly

Study group n (%)

24(1.9)

53(4.2)

85(6.7)

1086(85.5)

22(1.7)

<1.0

2-12

13-19

20-60

>60

13(54.2)

28(52.8)

28(32.9)

344(31.7)

9(40.9)

FSG>100 mg/dl n (%)

0.0

2(3.8)

2(2.4)

137(12.6)

5(22.7)

Pregnant women n (%)

0.0

0.0

0.0

101(13.6)

0.0

Age (years)
Male sex n (%)

Table 2 Mean Serum 25(OH) D (ng/ml) by Age Group
Population

Number

Mean +SD

Range

Infants

24

38.31±15.28

16.0 - 70.0

Children

53

31.32±12.44

9.8 - 63.0

Adolescents

85

21.98±10.42

7.9 - 58.3

Adults

1087

28.19±13.70

5.1 - 71.0

Elderly

22

25.20±16.30

9.44 - 68.45

1270

28.04±13.26

5.1 - 71.0

Total
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Table 3 Mean Serum 25(OH) D (ng/ml) by Age Group and Gender
Males
Number

Mean ± SD

Females
Number

Mean ± SD

Infants

13

38.73±18.07

11

37.81±12.03

0.88

Children

28

32.68±11.31

25

29.86±13.85

0.42

Adolescents

28

26.39±13.67

57

20.17±8.27

0.01

Adults

344

33.10±19.8

742

19.63±7.70

0.001

Elderly

9

26.02±13.23

13

24.73±15.33

0.839

422

32.64±18.63

848

20.28±8.09

0.001

Total

P value*

Table 4 Vitamin D Status by Age Groups
Vitamin D status 25(OH) D (ng/ml)
Age Group

Number

<10
n (%)

>10-29.9
n (%)

>30-150
n (%)

Infants

24

0(0.0)

6(25.0)

18(75.0)

Children

53

1(1.8)

18(34.0

34(64.2)

Adolescents

85

6(7.1)

55(64.7)

24(28.2)

Adults

1086

72(6.6)

560(51.6)

454(41.8)

Elderly

22

1 (4.6)

12(54.5)

9(40.9)

1270

80(6.3)

651(51.3)

539 (42.4)

P value

0.0003

Total
Chi squared test

Table 5 Vitamin D Status in Duhok Compared to Other Countries
Country
Duhok
Israel

Mean±SD
28.04±13.26

14

Turkey15

Vitamin D (ng/ml)
Deficient (%)

Insufficiency (%)

6.3

51.3

22.9±10.1

27

51

16.9±13.09

74.9

13.8

Saudi Arabia16

26.6±9.8

28.3

39.4

Kuwait17

13.3±6.5

58.8

24.5

32.2±7.6

23.7

13.6

18±4.2

30.2

61.6

Egypt18
Germany

19

DISCUSSION
There are no enough data about vitamin D

revealed that 57.6% of the apparently

status of age and sex groups in Duhok

suboptimal serum vitamin D levels, and

province, Kurdistan region, Iraq. Thus,

6.3% are vitamin D deficient. The mean

vitamin D status was assessed in this

25(OH) D level for the entire study

cross-sectional study by measurement of

population (28.04+13.26 ng/ml) was found

serum 25 (OH) D levels. This study

to be in the range considered to be

34

healthy subjects living in Duhok have
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insufficient (<30ng/ml). The insufficiency

limitation

status in the present study was somewhat

limitation was the variation in sample size

milder among infants and children when

among the different age groups, i.e. the

compared with that of older individuals. In

majority of the subjects were adults in

our study population, mean 25(OH) D

comparison

levels in females were significantly lower

adolescents and elderly. Although low

than in males. The results of this study are

vitamin D status may be caused by a

consistent with the findings reported by

number of factors, including insufficient

others, but, in contrast with other reported

synthesis in the skin, due to limited

values14,15,16,17,18,19. This discrepancy of

sunlight exposure and inadequate intake or

our results from other studies may be

absorption of vitamin D, further studies are

related to the cutoff point for identifying

needed to determine if improving 25(OH)

vitamin D status. Most of the studies

D levels from deficiency to sufficiency

selected serum 25 (OH) D levels less than

improves vitamin D status in general

20 ng/ml, cutoff point for identifying

population

vitamin D deficiency20,21, whereas in our

metabolic diseases..

study a cutoff point of < 10 ng/ml was
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اﻟﺧﻼﺻﺔ
ﺣﺎﻟﺔ اﻟﻔﯾﺗﺎﻣﯾن د ﻟد اﻓراد اﻟﻣﺟﺗﻣﻊ اﻻﺻﺣﺎء ظﺎﻫر ﺎ ﻓﻲ ﻣﺣﺎﻓظﺔ دﻫوك اﻗﻠ م وردﺳﺗﺎن اﻟﻌراق

اﻟﺧﻠﻔ ﺔ واﻻﻫداف :إن ﻧﻘص وﻋدم ﻔﺎ ﺔ ﻓﯾﺗﺎﻣﯾن د ﻣن اﻟﻣﺷﺎﻛﻞ اﻟﺻﺣ ﺔ اﻟﺷﺎﺋﻌﺔ ﺣول اﻟﻌﺎﻟم .ﺗم اﺟراء ﻫذﻩ اﻟدراﺳﺔ
اﻟﻣﻘطﻌ ﺔ ﻓﻲ ﻣﺣﺎﻓظﺔ دﻫوك ﻟﻐرض ﺗﻘﯾ م ﺣﺎﻟﺔ اﻟﻔﯾﺗﺎﻣﯾن د ﻟد ﻋﯾﻧﺔ ﻣن اﻓراد اﻟﻣﺟﺗﻣﻊ اﻻﺻﺣﺎء ظﺎﻫرﺎ.

طرق اﻟ ﺣث :ﺗم ﻗ ﺎس ﻣﺳﺗو ﻓﯾﺗﺎﻣﯾن د  25(OH) Dﻓﻲ ﻣﺻﻞ اﻟدم ﻟـ ١٢٧٠ﺷﺧص ﻣن اﻻﺻﺣﺎء ظﺎﻫر ﺎً ،ﺷﻣﻠت
اﻟﻌﯾﻧﺔ ﻣﺧﺗﻠﻒ اﻻﻋﻣﺎر وﺿﻣت ﺣدﯾﺛﻲ اﻟوﻻدة واﻟرﺿﻊ )ﻋدد  ،(٢٤أطﻔﺎل ﻣن اﻟﻣرﺣﻠﺔ اﻻﺑﺗداﺋ ﺔ )ﻋدد  ،(٥٣اﻟﻣراﻫﻘﯾن

)ﻋدد  ،(٨٥اﻟ ﺎﻟﻐﯾن )ﻋدد  (١٠٨٦واﻟﻣﺳﻧﯾن )ﻋدد .(٢٢

اﻟﻧﺗﺎﺋﺞ :اظﻬرت اﻟﻧﺗﺎﺋﺞ اﺧﺗﻼﻓﺎ ﻓﻲ ﻣﻌدل ﻣﺳﺗو ﺎت اﻟﻔﯾﺗﺎﻣﯾن د ﺑﯾن ﻣﺟﺎﻣ ﻊ اﻻﻋﻣﺎر و ذﻟك ﺑﯾن اﻟﺟﻧﺳﯾن ﻣﺳﺗو
اﺣﺻﺎﺋﻲ ﻣﻌﻧو  .ﻋﻣوﻣﺎً  (%٥٧.٦) ٧٣١ﺷﺧص ﺎن ﻟدﯾﻬم ﻣﺳﺗو ﻓﯾﺗﺎﻣﯾن د أﻗﻞ ﻣن) ،(30 ng/mlﻣن ﻫوﻻء

 (%٥١.٣)٦٥١ﺷﺧص ﺎن ﻟدﯾﻬم ﻋدم ﻔﺎ ﺔ ) ،(١٠-29.9 ng/mlﺑﯾﻧﻣﺎ (%٦.٣) ٨٠ﺷﺧص ﺎن ﻟدﯾﻬم ﻧﻘص ﻓﯾﺗﺎﻣﯾن

د )أﻗﻞ ﻣن .(10 ng/ml

اﻻﺳﺗﻧﺗﺎج :أظﻬرت اﻟدراﺳﺔ ان ﺣﺎﻟﺔ ﻧﻘص اﻟﻔﯾﺗﺎﻣﯾن د ﻣوﺟودة ﻟد  %٥٧.٦ﻣن اﻻﻓراد اﻟﻣﺷﻣوﻟﯾن ﻓﻲ ﻫذﻩ اﻟدراﺳﺔ ﻓﻲ

دﻫوك .ﻗد
اﻟﻣﺳﺗﻘﺑﻞ.
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ABSTRACT
Background: A significant association between periodontitis and Rheumatoid Arthritis (RA)
has been reported.
Aim: This study was done to determine the effect of periodontal treatment on severity of RA.
Patients and Methods: This study was done on 60 patients, age 30-60 years, who were
randomly selected from patients attending Duhok Center for Rheumatic Diseases and
Medical Rehabilitation. The patients were classified into two groups: Group 1: patients with
diagnosis of RA and periodontal disease who received Non-Surgical Periodontal Treatment
(NSPT) during the study and group 2: patients with diagnosis of RA and periodontal disease
who were monitored during the study but did not receive periodontal treatment. At the initial
visit, periodontal health status of the patients based on clinical attachment loss and probing
pocket depth score, and disease activity score were determined. After six month, the
periodontal status and severity of rheumatoid arthritis were rescored and reassessed for both
groups following the same procedure.
Results: Initially, there were no significant difference in periodontal status and severity of
RA for both groups. After 6 months period, there was significant difference in intra-group
analysis for both groups regarding periodontal status and severity of RA but there was no
significant difference in inter-group analysis of periodontal status and disease activity score.
Conclusion: There is no significant difference in improvement of severity of RA and
periodontal disease in patients with RA treated with NSPT, compared to control cases with
RA.
Duhok Med J 2016; 10 (1): 40-48.
Keywords: Periodontitis, Rheumatoid arthritis, Non-surgical periodontal treatment
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have a significant effect on severity of

systemic

RA.4 Similarly, a significantly increased

inflammation of wrist and hand joints,

periodontal attachment loss was observed

leading to permanent deformity. RA and

in RA patients compared to controls.5

periodontitis share the same pathogenic

Few studies have shown that periodontal

and clinical features.1

management could induce a significant

characterized
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periodontitis in RA patients leads to

Level (CAL), RA Disease Activity Score28

improvement of clinical outcomes. The

(DAS28) were measured at baseline and

goal of this study is to demonstrate the

six months later.

effect of periodontal therapy on the

Exclusion criteria

severity of RA.

1. Systemic disease, e.g. diabetes,
hypertension.

PATIENTS AND METHODS
This flow-up study was conducted during

2. Smoking, pregnancy.

March 2013 to April 2015. The study

3. Antibiotic coverage for dental or

population consist of 60 male and female

medical reasons during the 3 months

patients, aged 30-60 years, who attended

before the study.

Duhok Center for Rheumatic Disease and

4. Patients with RA without periodontal

Medical Rehabilitation. All patients were

disease.

informed about the nature of the study and

Rheumatoid Arthritis Severity

verbal consent was obtained from each

Measurement

one. The study protocol was approved by

Disease activity was assessed using the

the ethical Committee of the General

Disease Activity Score derivative for 28

Directorate of Health in Duhok. All RA

joints [DAS28].11

patients have already been diagnosed by

Periodontal measurement

rheumatologists

In

American

according

College

revised

the

Dental

Health

Polyclinic,

Rheumatology/

assessment of periodontal disease was

European League Against Rheumatism

done using disposable gloves and mask,

classification criteria.10

disposable dental mirror and periodontal

Patients were assigned into two groups:

probe (William) probe. CAL was assessed

Group 1 were patients diagnosed with RA

by measuring the distance from cement-

and

who

enamel junction (CEJ) to base of the

Periodontal

pocket in millimeters. The PPD was

Treatment (NSPT) during the study, while

assessed from gingival margin to base of

Group 2 were patients diagnosed with RA

the pocket.12

and PD who were monitored during the

Periodontal therapy (Scaling and Root

study but did not receive periodontal

planning)

treatment (they were treated after the end

For removal of supra-gingival and sub-

of the study). The two groups were

gingival plaque and calculus, Scaling and

followed up for 6 months. The Probing

Root Planning (SRP) were performed

Pocket Depth (PPD), Clinical Attachment

using both hand instruments and an

Periodontal

received

of

to

Disease

Non-surgical

(PD)
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ultrasonic system, under local anesthetic if

Table 1. There was a significant difference

necessary (in case of pain or on patient’s

in the age of the participant: the mean age

request).

of patients in case group and control was

Statistical analysis

51.77± 1.56 and 45.90 ± 1.83 respectively,

Collection and analysis of data were done

p-value <0.018. There was no significant

using SPSS version 23. Quantitative data

difference in gender distribution between

were analyzed with independent or paired

the case and the control groups. In

t-tests and categoral data with chi-square,

addition,

there

McNemar-Bowker

difference

in

and

Fisher’s

exact

was

no

periodontal

significant
status

and

tests. A p–value less than 0.05 was

severity of rheumatoid arthritis for both

considered significant.

groups.

RESULTS
The distribution of the baseline variables
(age, gender, RA severity and periodontal
status) of the study groups is shown in
Table 1: Baseline characteristics of the two study groups
Cases (n = 30)
No. (%)
Sex

Mean ± SE

Controls (n = 30)
No. (%)

Male

12 (40)

15 (50)

Female

18 (60)

15 (50)

Mean ± SE

P
0.604*

Age

51. ٧٧± 1.56

45.9 ٠± 1.83

0.018**

DAS at baseline

2.0 ٣± 0.15

1. ٨٧± 0.17

0.464**

Severity of
periodontal disease
at baseline

Mild

8 (26.7)

9 (30)

Moderate

15 (50)

12 (40)

Severe

7 (23.3)

9 (30)

0.725*

* Based on Chi square test.
** Based on independent t-test.
SE = standard error

Table 2 shows comparison in periodontal

status and rheumatoid arthritis severity at

and RA parameters at baseline and after 6

baseline and after 6 months (p= 0.003 and

months for the case group. There was a

< 0.001, respectively).

highly significant difference in periodontal
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Table 2: Comparison of the cases (n = 30) at baseline and after 6 months of periodontal treatment
At baseline
No. (%)
DAS
Severity of
periodontal
disease

After 6 months

Mean ± SE

No. (%)

2.0 ٣± 0.15
Mild

8 (26.7)

18 (60)

Moderate

15 (50)

9 (30)

Severe

7 (23.3)

3 (10)

Mean ± SE

P

1.0 ± 0.17

< 0.001*

0.003**

* Based on paired t-test.
** Based on McNemar-Bowker test.
SE = standard error.

Table 3 shows comparison in periodontal

rheumatoid arthritis severity (p <0.001);

and RA parameters at baseline and after 6

the difference was also significant for the

months for the control group. Again there

periodontal status (p= 0.014).

was a highly significant difference in
Table 3: Comparison of the controls (n = 30) at baseline and after 6 months
At baseline
No. (%)
DAS
Severity of
periodontal
disease

After 6 months

Mean ± SE

No. (%)

1. ٨٧± 0.17
Mild

9 (30)

19 (63.3)

Moderate

12 (40)

9 (30)

Severe

9 (30)

2 (6.7)

Mean ± SE

P

1.0 ± 0.19

< 0.001*

0.014**

* Based on paired t-test.
** Based on McNemar-Bowker test.
SE = standard error.

Table 4 presents the differences in

There was no significant difference in

periodontal and RA parameters after six

improvement between the two groups.

months for the case and the control groups.
Table 4: Comparison of the two study groups after six months
Cases (n = 30)
No. (%)
DAS after 6 months
Severity of disease
after 6 month

Mean ± SE

Controls (n = 30)
No. (%)

1.00 ± 0.17
Mild

18 (60.0)

19 (63.3)

Moderate

9 (30.0)

9 (30.0)

Severe

3 (10.0)

2 (6.7)

Mean ± SE

P

1.00 ± 0.19

1.0*

1.0**

* Based on independent t-test.
** Based on Fisher’s exact test.
SE = standard error.
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DISCUSSION

highly significant difference in Disease

An association between RA and PD has

Activity Score for severity of the RA. The

been suggested since 1820, when the

severity of PD significantly decreased after

management by extraction was the most

six months, thus systemic inflammatory

commonly

products

executed.

Epidemiological

decreased

by

periodontal

studies found that the prevalence of PD

treatment and this agree with other studies

and RA is the same: about 5% of the

done.17,18 The improvement in RA after

population greater than 50 years old of age

periodontal treatment could be related to

are affected. PD and RA are chronic

decrease

diseases that may be influenced by

explanation is that removing of periodontal

immunologic, genetic and environmental

pathogens by periodontal treatment could

factors, resulting in destruction of bone

decrease exposure of the joints to bacteria

and tissue during periods of outbreaks of

and their toxins, leading to improved RA

periodontal disease.13 Patients with RA can

conditions.19

have

In Table 3, intra-group analysis of the

greater

hygiene

due

difficulties
to

with

limitations

dental
in

the

in

these

markers.

Other

control group at baseline and after six

movements of the hands and pain in the

month

temporomandibular joint.14

difference in disease activity score of the

The pathobiology of rheumatoid arthritis

rheumatoid

and periodontal disease is the same; both

periodontal

are chronic inflammatory diseases, with

decreased after six months, which may be

releasing of cytokines, production of other

due to taking their drugs, or after oral

inflammatory cell products and activation

examination, they become more aware

of complement.15,16

about their oral hygiene.

In the present study, lack of significant

In Table 4, inter-group analysis of the case

deference between cases and controls may

and the control groups at baseline and after

be due to small sample size and equal

six month showed no significant difference

number of patients. There is a significant

in disease activity score of the RA and

difference in age between two groups,

severity of PD.

which may be because it often occurs later

CONCLUSION

in life or family history increase the rate of

There was no significant difference in

happing of RA.

improvement of severity of rheumatoid

Intra-group analysis of case group at

arthritis

baseline and after six month showed a

patients with rheumatoid arthritis, so
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arthritis

high
and

diseases
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significant
severity

of

significantly

diseases
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periodontal

infection

and

inflammation by means of scaling and root
planning or taking drugs of rheumatoid
arthritis

in

patients

with periodontal

disease and rheumatoid arthritis might
contribute to a reduction in signs and
symptoms of active RA.
RECOMMENDATION
Larger studies are needed to explore the
effect of non-surgical periodontal therapy
on clinical indicators of RA, using more
rigorous clinical outcome and biochemical
measures as well as giving attention to
confounding factors of co-morbidity.
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CAN PERIODONTAL THERAPY REDUCES THE SEVERITY OF ACTIVE

اﻟﺧﻼﺻﺔ
ﺗﺄﺛﯾر ﻋﻼج اﻣراض اﻟﻠﺛﺔ ﻋﻠﻰ ﺷدة اﻟﺗﻬﺎب اﻟﻣﻔﺎﺻﻞ

اﻟﻬدف :ﻋﻼﻗﺔ ﻣﻌﻧو ﺔ ﺑﯾن اﻟﺗﻬﺎب اﻟﻠﺛﺔ و اﻟﺗﻬﺎب اﻟﻣﻔﺎﺻﻞ ﺗم طرﺣﻬﺎ .اﻟﻬدف ﻣن اﻟدراﺳﺔ ﻻﯾﺟﺎد ﻣد ﺗﺎﺛﯾر ﻋﻼج اﻣراض

اﻟﻠﺛﺔ ﻋﻠﻰ اﻟﺗﻘﻠﯾﻞ ﻣن ﺷدة اﻟﺗﻬﺎب اﻟﻣﻔﺎﺻﻞ.

طر ﻘﺔ اﻟ ﺣث :دراﺳﺔ ﺗﺗﺎ ﻌ ﺔ اﺟرت ﻋﻠﻰ  ٦٠ﻣرض اﻟذﯾن اﻋﻣﺎرﻫم ﺗﺗراوح ﺑﯾن ال) (٦٠-٣٠ﺳﻧﺔ و اﻟذﯾن اﺧﺗﯾروا ﻋﺷواﺋ ﺎ
ﻣن اﻟﻣرﺿﻰ اﻟذﯾن ﯾراﺟﻌون ﻣر ز اﻟروﻣﺎﺗﯾزم واﻟﺗﻬﺎب اﻟﻣﻔﺎﺻﻞ ﻓﻲ دﻫوك  .ﺗم ﺗﺻﻧﯾﻒ اﻟﻣرﺿﻰ اﻟﻰ ﻣﺟﻣوﻋﺗﯾن

اﻟﻣﺟﻣوﻋﺔ اﻻوﻟﻰ :اﻟﻣرﺿﻰ اﻟذﯾن ﻟدﯾﻬم اﻟﺗﻬﺎب اﻟﻣﻔﺎﺻﻞ و اﻟﺗﻬﺎب اﻟﻠﺛﺔ واﻟذﯾن اﺳﺗﻠﻣواﻋﻼج اﻣراض اﻟﻠﺛﺔ ﺧﻼل اﻟدراﺳﺔ.

اﻟﻣﺟﻣوﻋﺔ اﻟﺛﺎﻧ ﺔ :اﻟﻣرﺿﻰ اﻟذﯾن ﻟدﯾﻬم اﻟﺗﻬﺎب اﻟﻣﻔﺎﺻﻞ و اﻟﺗﻬﺎب اﻟﻠﺛﺔ واﻟذﯾن ﻻ ﺳﺗﻠﻣون ا ﻋﻼج ﻟﻠﺛﺔ ﺧﻼل اﻟدراﺳﺔ.
ﻓﻲ اﻟﺑدا ﺔ ﺻﺣﺔ اﻟﻠﺛﺔ و اﻻﻧﺳﺟﺔ اﻟداﻋﻣﺔ ﻌﺗﻣد ﻋﻠﻰ ﻗ ﺎس ﺟﯾوب اﻟﻠﺛﺔ و ﻗ ﺎس ﻣد ﻓﻘدان اﻻﻧﺳﺟﺔ اﻟداﻋﻣﺔ و ﻗ ﺎس ﺷدة
اﻟﻣرض ﻌد ﺳﺗﺔ اﺷﻬر ﻟﻣﻌرﻓﺔ ﺗﺎﺛﯾر ﻋﻼج اﻟﻠﺛﺔ ﻋﻠﻰ ﺷدة اﻟﻣرض.
اﻟﻧﺗﺎﺋﺞ :ﻓﻲ اﻟﺑدا ﺔ ﻟم ﻼﺣظ ا

ﻓرق ﻣﻌﻧو ﺑﯾن اﻟﻠﺛﺔ و ﺷدة اﻟﻣرض .ﻌد ﺳﺗﺔ اﺷﻬر ﻫﻧﺎك ﻓرق ﻣﻌﻧو ﻣﻠﺣوض داﺧﻞ

اﻟﻣﺟﺎﻣ ﻊ ﻟﻠﻣﺟﻣوﻋﺗﺑن اﻻوﻟﻰ واﻟﺛﺎﻧ ﻪ ﺎﻟﻧﺳ ﻪ ﻟﺣﺎﻟﺔ اﻟﻠﺛﺔ و ﺷدة اﻟﺗﻬﺎب اﻟﻣﻔﺎﺻﻞ .
اﻻﺳﺗﻧﺗﺎﺟﺎت :ﻓﻲ اﻟﺑدا ﺔ ﻟم ﻼﺣظ ا

ﻓرق ﻣﻌﻧو ﺑﯾن اﻟﻠﺛﺔ و ﺷدة اﻟﻣرض .ﻌد ﺳﺗﺔ اﺷﻬر ﻫﻧﺎك ﻓرق ﻣﻌﻧو ﻣﻠﺣوض

داﺧﻞ اﻟﻣﺟﺎﻣ ﻊ .
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ABSTRACT
Background: Polycystic ovary syndrome (PCOS) is a common endocrinopathy affecting
women in their reproductive age characterized by anovulation. This heterogeneous disorder is
usually accompanied by hormonal and metabolic disturbances mainly FSH-LH imbalance,
insulin resistance, dyslipidemia and hirsutism. A variety of previous studies emphasized on
the evaluation of dihydroxy vitamin D 25(OH)D in sera of PCOS patients. Its concluded that
PCOS patients are more likely to have vitamin D deficiency and or insufficiency. The aim of
the present study is to evaluate the role of vitamin D in PCOS pathogenesis and its
association with metabolic disturbances.
Methods: This case control study involved forty clinically diagnosed PCOS patients
according to Rotterdam criteria with twenty apparently healthy women as a control group.
Physical examination was done as well as case history was taken by a questionnaire.
Laboratory examinations were performed by automated method using Cobas 6000 analyzer.
Results: Total serum vitamin D levels showed a highly significantly statistically decrease in
PCOS women compared to control (p < 0.005). Among patients, 75% were considered
deficient, 15% insufficient and 10% with normal levels respectively. Moreover, there was a
significant correlation between vitamin D deficiency and body mass index (BMI).
Conclusion: Vitamin D deficiency may have a role in the pathogenesis of PCOS through
initiating metabolic disturbances mainly insulin resistance and increased BMI which may
have an influence on the ovarian functions.
Duhok Med J 2016; 10 (1): 49-57.
Keywords: Polycystic ovary syndrome, vitamin D and lipid profile.
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patients (28.14 vs. 22.9) compared to

Table 2: Lipid profile and D 25(OH)D among

control (p= 0.005). Follicular stimulating

study groups.

hormone (FSH) of PCOS group was

Parameters

PCOS
(N = 40)

(p=0.04) whereas luteinizing hormone

Fasting Glucose

111.7 ±
92.3 ± 3.75
2.65

0.001

(LH) was significantly higher in patients

Total
Cholesterol

170.12
± 4.52

136.8 ±
3.03

0.001

Triglyceride

94.2 ±
4.02

92.7 ± 3.53

0.77

HDL

38.57 ±
1.16

47.11 ±
0.92

0.005

LDL

108.7 ±
71.9 ± 3.16
4.68

0.001

VLDL

18.7 ±
0.88

0.32

significantly lower compared to control

vs. control (p= 0.01) (Table 1).
Table 1: Basic characteristics of PCOS patients
and control subjects

Control
(N = 20)

p value

Parameters

PCOS

Control

p
value

Body Mass
Index (BMI)

28.14 ±
3.12

22.9 ± 2.05

0.005

Duration of
infertility
(years)

3.34 ±
2.57

NA

NA

Age (years)

29.1 ±
4.71

29.7 ± 3.88

0.91

FSH

6.31 ±
2.44

10.59 ±
2.63

0.04

PCOS women compared to control (p <

13.23 ±
2.18

5.84 ± 1.95

0.01

0.005) (table 3). Among patients, 75%

LH

17.6 ± 0.67

Total 25
16.25 ± 43.2 ± 1.16 < 0.005
hydroxy vitamin
2.31
D (ng / ml)

Total serum 25(OH)D levels showed a
highly statistically significant decrease in

were

considered

deficient,

15%

Fasting blood glucose levels of PCOS

insufficient and 10% with normal levels

patients was significantly higher compared

respectively. 90% of control subjects had

to control (p= 0.001). Concerning lipid

normal vitamin D levels with 10% of

profile, total serum cholesterol and low

insufficient (Table 4).

density

lipoprotein

were

significantly

higher (p = 0.001) in PCOS patients

Table 3: Number and percentage of deficient
and insufficient patients and controls.

compared to control. Furthermore, high
density

lipoprotein

(HDL)

was

Deficiency
Parameters

significantly lower in PCOS compared to
control subjects (p =0.005). However, both
triglyceride and VLDL did not show
significant

differences

between

study

(< 20
ng/ml)

Insufficiency

Normal
levels

(20-30 ng/ml) (30-100
ng/ml)

PCOS
patients
(No. = 40)

30 (75 %)

6 (15%)

4 (10%)

Controls
(No. = 20)

0 (0 %)

2 (10 %)

18
(90%)

groups (Table 2).

51

VITAMIN D STATUS IN WOMEN WITH POLYCYSTIC OVARY SYNDROME

Pearson's correlation coefficient between

studies indicated that altered FSH/LH ratio

vitamin D and body mass index (BMI)

in PCOS patients have adverse effects on

displayed a significant negative correlation

ovulation

(p=0.05) with a negligible and non

maturation of ovum during menstrual

significant values with HDL, FSH and LH

cycle and subsequently unovulation.14,15 In

respectively.

addition, present results are in concordance

Table

4:

Pearson's

correlation

coefficient

Vitamin D - BMI

by

r value

p value

- 0.254

0.05

Vitamin D - HDL

- 0.16

0.1

Vitamin D - FSH

- 0.08

0.31

Vitamin D - LH

- 0.05

0.38

failure

in

with previous literature indicating that
borderline

between variables.
Parameters

represented

hyperglycemia,

hyperinsulinemia and hyperlipidemia may
be regarded as the main inducer of insulin
resistance in PCOS women.16,17
This study showed a highly statistically
significant

decrease

in

total

1,25

hydroxyvitamin D levels in PCOS women

DISCUSSION:

compared to control (p<0.005) as well as

This study aimed to demonstrate the

the majority of patients (75%) were

association between vitamin D deficiency

considered to have hypovitaminosis D.

and PCOS pathogenesis as well as the

Although the exact mechanisms of vitamin

possible

that.

D deficiency in PCOS are not well

PCOS women had significantly increased

understood, these results are supported by

BMI (p=0.005) which was significantly

previous

correlated with vitamin D deficiency (table

polymorphisms in vitamin D receptor

5). This is indicated in previous literature

(VDR) gene and deficiency in VDR

concluding that this may be due to

expression on target cells might be

existence of obesity and excess androgen

associated with metabolic and endocrine

levels which subsequently resulting in

disturbances

insulin resistance.11,12,13 Metabolic and

studies suggested that there is association

endocrine disturbances in PCOS are well

between vitamin D and insulin resistance.

expressed in our study represented by

Vitamin D potentiates insulin action by

elevated fasting glucose and low HDL

stimulating insulin receptors expression

levels (Table 2) as well as hormonal

and

disturbances including disturbances in

responsiveness

FSH and LH values (Table 1). Previous

Furthermore, transcription of insulin gene

mechanisms

underlying

studies

in

thereby

concluding

PCOS.18,19

Moreover,

enhancing
for

that

insulin

glucose.20,21

is activated by 1,25 (OH) D2.22,23 Vitamin
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intracellular

and

extracellular calcium that is important in
insulin-mediated intracellular processes in
insulin responsive tissues such as adipose
tissues.24,25,26
Although

absence

of

androgen

measurement could be one of the possible
limitations of the present study, this is
managed by diagnosing study participants
according to Rotterdam criteria based on
the presence or absence of hirsutism.
Moreover, the sample size of the present
study may be low for such a common
women

health

problem.

Despite

the

researcher's attempts for including more
participants, the study was conducted
based on availability of participants. In
conclusion, this study suggest that vitamin
D deficiency may have a role in the
pathogenesis of PCOS through initiating
metabolic disturbances mainly insulin
resistance and increased BMI which may
have an influence on the ovarian functions.
Therefore, its recommended that vitamin D
should be prescribed to PCOS patients
having vitamin D deficiency as an
ancillary treatment to improve metabolic
disturbances mainly insulin resistance.
Future studies should pay further attention
to the relationship between vitamin D and
metabolic disturbances to clarify the
association between insulin resistance and
hypovitaminosis D.
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اﻟﺧﻼﺻﺔ
ﺗﻘﯾ م دور اﻟﻔﯾﺗﺎﻣﯾن د ﻟد اﻟﻧﺳﺎء اﻟﻣﺻﺎ ﺎت ﻣﺗﻼزﻣﺔ ﺗﻛﯾ س اﻟﻣ ﺎ ض

ﺧﻠﻔ ﺔ وأﻫداف اﻟ ﺣث :ﻣﺗﻼزﻣﺔ ﺗﻛﯾ س اﻟﻣ ﺎ ض ﻫو ﺧﻠﻞ اﻓراز أ ﺿﻲ ﻏﯾر ﻣﻌروف اﻟﺳﺑب ﯾﺗﻣﯾز ﻌدم اﻻ ﺎﺿﺔ و زﺎدة
ﻓﻲ ﻣﺳﺗو اﻻﻧدروﺟﯾن ﻓﻲ اﻟدم و اﺣ ﺎﻧﺎ ﺗﺗراﻓ ﻣﻊ اﻋراض اﺧر ﻣﺛﻞ ﺧﻠﻞ ﻓﻲ اﻓراز اﻻﻧﺳوﻟﯾن .اﻟﻬدف ﻣن ﻫذﻩ اﻟدراﺳﺔ
ﻫو ﺗﺣدﯾد دور اﻟﻔﯾﺗﺎﻣﯾن د ﻟد اﻟﻧﺳﺎء اﻟﻣﺻﺎ ﺎت ﻣﺗﻼزﻣﺔ ﺗﻛﯾ س اﻟﻣ ﺎﯾ ض.

طرق اﻟ ﺣث :ﺗﺿﻣﻧت ﻫذﻩ اﻟدراﺳﺔ ﺳﺗون ﻣﺷﺎر ﺎت و ﻗد ﺗم ﺗﻘﺳ ﻣﻬن اﻟﻰ ﻣﺟﻣوﻋﺗﯾن ,اﻟﻣﺟﻣوﻋﺔ اﻻوﻟﻰ ﺗﺄﻟﻔت ﻣن أرﻌون

ﻣرﺿﺎ ﻣﺷﺧﺻﺎ ﻠﯾﻧ ﺎ ﻣﺗﻼزﻣﺔ ﺗﻛﯾ س اﻟﻣ ﺎ ض اﻣﺎ اﻟﻣﺟﻣوﻋﺔ اﻟﺛﺎﻧ ﺔ ﺗﺿﻣﻧت ﻋﺷرون اﺷﺧﺎﺻﺎ اﺻﺣﺎء ﻣﺟﻣوﻋﺔ

ﺿﺎ طﺔ .ﺗم اﺟراء ﺟﻣ ﻊ اﻟﺗﺣﻠ ﻼت اﻟﻣﺧﺗﺑرﺔ ﻓﻲ ﻣﺧﺗﺑر اﻟﻔﺳﻠﺟﺔ

ﻠ ﺔ اﻟطب و اﻟﺣﺻول ﻋﻠﻰ اﻟﻣﻌﻠوﻣﺎت اﻻﻛﻠﯾﻧ ﺔ

اﻻﺿﺎﻓ ﺔ ﺣول ﺣﺎﻻت اﻟﻣرﺿﻰ ﻣن ﺧﻼل أﺳﺗﺑ ﺎن .ﺗم ﺗﺣﻠﯾﻞ اﻟﻣﻌﻠوﻣﺎت و اﺟراء اﻻﺣﺻﺎء اﻟطﺑﻲ ﺎﺳﺗﻌﻣﺎل اﻟﺑراﻣﺞ
اﻟﻣﺧﺗﺻﺔ.
اﻟﻧﺗﺎﺋﺞ :أﺿﻬرت ﻧﺗﺎﺋﺞ اﻟدراﺳﺔ وﺟود ﻧﻘﺻﺎن ﻣﻠﺣوض ﻓﻲ ﻣﺳﺗو اﻟﻔﯾﺗﺎﻣﯾن د

ﻓﻲ دم اﻟﻣرﺿﻰ ﻣﻘﺎرﻧﺔ ﺎﻟﻣﺟﻣوﻋﺔ

اﻟﺿﺎ طﺔ.

اﻻﺳﺗﻧﺗﺎج :ﺗﻠﺧﺻت اﻟدراﺳﺔ ﺄن ﻧﻘص اﻟﻔﯾﺗﺎﻣﯾن د ﻓﻲ دم اﻟﻣرﺿﻰ اﻟﻣﺻﺎﺑﯾن ﻣﺗﻼزﻣﺔ ﺗﻛﯾ س اﻟﻣ ﺎﯾ ض ﻣن اﻟﻣرﺟﺢ ان
ون ﻟﻬﺎ دو ار ﻓﻌﺎﻻ و ﺗﺄﺛﯾ ار ﻣ ﺎﺷ ار ﻋﻠﻰ وﺿﺎﺋﻒ اﻟﻣ ﺎ ض .ﻟذﻟك ﯾﻧﺻﺢ ﺄﻋطﺎء اﻟﻔﯾﺗﺎﻣﯾن د

اﻟواﺗﻲ ﻋﻧدﻫن ﻧﻘص ﺎﻟﻔﯾﺗﺎﻣﯾن اﻟﻣذ ور.
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ACNE VULGARIS: THE PREVALENCE, SEVERITY AND THE ASSOCIATED
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ABSTRACT
Background and objectives: Acne vulgaris is a common dermatological disorder among
secondary school students. It is frequently complained by students in our locality without
being properly studied. This study aimed to measure the prevalence and severity of acne
vulgaris and factors affecting them among secondary school students in a district of
Kurdistan Region, Iraq.
Methods: A cross sectional design was performed. A multistage random sample of 575
secondary school students of both genders selected from 6988 students in Amedi district/
Duhok Governorate. All Students were clinically examined and interviewed for data
collection regarding socio- demographic variables of age, gender, ethnicity, residence and
family income. Also information was collected regarding parental history of acne, self
excoriative behavior and make up use among females. Their nutritional status was measured
by the body mass index. The severity of acne was assessed by using Global Acne Grading
system. Data were collected and analyzed by using the statistical package for social sciences
(SPSS version 22).
Results: The results revealed prevalence rates of 71.7% and 87.8% by self–reporting and by
clinical examination respectively. The mild, moderate and severe forms were found
respectively in 90.8%, 9% and 0.2% of students diagnosed with acne vulgaris. Papules and
comedones were the most prominent acne lesions. No statistically significant associations
were detected between prevalence or severity of acne vulgaris and socio demographic factors
of age, gender, ethnicity, residence and body mass index. Family history of acne vulgaris was
significantly associated with severity (p <0.05) but not with the prevalence (p>0.5).
Conclusions: The study demonstrated a high prevalence of acne vulgaris with substantial
genetic role in the severity of the disease.
Duhok Med J 2016; 10 (1): 58-68.
Keywords: Acne Vulgaris, Prevalence, Severity. Kurdistan region

A

cne vulgaris (AV) is a common

has been reported, with a wide variation in

dermatological

problem

different countries.4-8 The disease is

among secondary school students with

mainly encountered on the face, chest and

greatest frequency at the ages of 15-18 in

back.

both sexes.1-3 A prevalence rate of 70-80%

excretion, hormonal stimulation, poral

health

Factors

like

excessive

sebum
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occlusion and bacterial colonization play a

method was used to take equal percentages

role in etiology. Also several other factors

of students from each stratum and 615

have been incriminated in the etiology and

students were recruited for the study.

severity of the disease like age, gender,

Each selected student was then seen in a

ethnicity, nutritional status and family

private room by one of the researchers

1-3

history.

who

SUBJECTS AND METHODS

dermatology. A questionnaire was filled up

A cross sectional study was conducted on

regarding

a random sample of secondary school

characteristics of age, gender, ethnicity,

students in Amedi district during the

residence, family income. Moreover data

period from January to April, 2015. Amedi

were also collected regarding make up use

district is one of the seven districts

among females, self excoriative behavior

comprising

in

and parental history of AV. After that each

Kurdistan Region, Iraq. Two ethnic groups

student was examined for dominant types

share living in the area Kurds who are the

of acne lesions (comedones, papules,

majority and Assyrians Christians as a

pustules, nodules or no lesion) in all six

minority.

formal

locations of body (forehead, right cheek,

approval from the scientific committee of

left cheek, nose, chin, chest /upper back).

the

Medical

The severity of AV was measured using

random

Global Acne Grading System (GAGS).

sampling method was used for obtaining a

The six locations were first graded

sample size of 575 students. In the first

according to severity (4 for nodules, 3 for

stage 12 secondary schools were selected

pustules, 2 for papules, 1 for comedones

at random out of 25 present in Amedi

and zero for no lesion). The severity of

District with total number of (6988)

AV was then calculated as the sum of

students. In the second stage each school

multiplying the location factor by the

was stratified into 6 strata, three for males

grade of its dominant lesion of all six

Duhok

After

obtaining

Kurdistan

specializations,

governorate

Board
a

a

for

multistage

th

th

and three for females of 10th, 11 and 12

has

a

10

years

socio

practice

in

demographic

locations as follow9:

classes, and a systematic random sampling
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Location of Acne lesion

Total

Chest and
upper back*3F

Chin*1F

Nose*1F

Left cheek *2F

Right cheek*2F

Forehead*2F

Type of acne lesion and it is grade

Comedones (G=1)
Papules (G=2)
Pustules (G=3)
Nodules (G=4)
Grand Total
F: Location Factor, G: Grade of acne lesion, Local Score = F*G, Total Score =Sum of local
sores . Mild acne =1-18, Moderate acne 19-30, Severe acne =31-38, Very severe acne =39 and
more

Weight and height were measured for

and Kruskal Wallis tests were used for

estimation of body mass index which was

comparing

classified into three categories according

different categories.

to WHO growth reference chart for 5-19

RESULTS

years.10 Obese or overweight (>one SD),

A total of 575 students completed the

normal weight (1SD to -2SD) and thinness

survey successfully with a mean age ± SD

or severe thinness (<-2SD). Family income

of

was divided into 3 categories: good

comprised 304 (52.9%) females and

(owning a house, car and have constant

271(47.1%) males. Table 1 shows that the

salary), sufficient (having one of the three)

prevalence of AV was 87.8%; with 86%

and insufficient (having none of the three).

for males and 89.5% for females. Table 1

Statistical package for social sciences

also

(SPSS, version 22) was used for data entry

prevalence was significantly lower than

and analysis. P value at ≤ 0.05 was

actual

considered statistically significant. Chi-

examination.

square (χ2) test was used for comparing
proportions of different characteristics.
Non parametric tests like Mann-whitney
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17.27

continuous

±1.08

shows
one

that

years.

the

estimated

variables

The

self
by

of

sample

reporting
clinical
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Table 1: The prevalence of AV and Reliability of self-reporting by gender

Males
Females
All

No.

Prevalence of AV by
Examiners
%

Prevalence of AV by
student’s self-reporting
%

Total
agreement
%

Kappa

P value

271
304
575

86.0
89.5
87.8

67.5
75.3
71.7

77.1
83.2
80.3

0.39
0.44
0.42

<0.001
<0.001
<0.001

Table 2 shows the six prone areas for AV.

more frequently dominant in all acne prone

Forehead area was less times free of acne

areas except the nose in which the

lesions especially in males. Papules were

comedones were more frequently observed

Table 2. Frequency distribution according to dominant acne lesions in six acne prone areas of the body
Dominat type of acne lesion
Pustules
N (%)

Nodule
N (%)

225( 44.6)
94( 40.3)
131(48.2)

6 (1.2)
3(1.3)
3(1.1)

1(0.2)
1(0.4)
0(0)

505(100)
233(100)
272(100)

52(10.3)
30(12.9)
22(8.1)

184(36.4)
83(35.6)
101(37.1)

11(2.2)
8(3.4)
3(1.1)

3(0.6)
2(0.9)
1(0.4)

505(100)
233(100)
272(100)

303(60.0)
132(56.7)
171(62.9)

36(7.1)
21(9.0)
15(5.5)

152(30.1)
71(30.5)
81(29.8)

10(2.0)
7(3.0)
3(1.1)

4(0.8)
2(0.9)
2(0.7)

505(100)
233(100)
272(100)

Chin
All
M
F

288(57.0)
144(61.8)
144(52.9)

50(9.9)
14(6.0)
36(13.2)

156(30.9)
67(28.8)
89(32.7)

9(1.8)
6(2.6)
3(1.1)

2(0.4)
2(0.9)
0(0.0)

505(100)
233(100)
272(100)

Nose
All
M
F

243(48.1)
120(51.5)
123(45.2)

234(46.3)
96(41.2)
138(50.7)

26(5.1)
15(6.4)
11(4.0)

1(0.2)
1(0.4)
0(0.0)

1(0.2)
1(0.4)
0(0.0)

505(100)
233(100)
272(100)

Chest /
upper back
All
M
F

303(60.0)
146(62.7)
157(57.7)

3(0.6)
2(0.9)
1(0.4)

189(37.4)
78(33.5)
111(40.8)

7(1.4)
4(1.7)
3(1.1)

3(0.6)
3(1.3)
0(0.0)

505(100)
233(100)
272(100)

Forehead
All
M
F
Right cheek
All
M
F
Left cheek
All
M
F

Clear
N (%)

Comedones
N (%)

188 (37.2)
104 (44.6)
84 (30.9)

85 (16.8)
31(13.3)
54(19.9)

255(50.5)
110(47.2)
145(53.3)

Papule
N (%)

Total
N (%)

Table 3. Shows that age, gender, ethnicity, residence, family income, BMI and make up
usage had no significant association with the prevalence of AV .
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Table 3: Prevalence of acne vulgaris by socio-demographic variables
Age Group
16
17
18-19
Total
Gender
Male
Female
Total
Ethnicity
Kurdish
Assyrian
Total
Residence
Urban
Rural
Total
Family Income
Not sufficient
Sufficient
Good
Total
BMI
Normal
Overweight a/ obese
Thin /severe thinness
Total
Females using make up
YES
No
Total

N

%

P value

175
167
233
575

83.4
89.2
90.4
87.8

271
304
575

85.6
89.8
87.8

0.1

505
70
575

88.3
84.3
87.8

0.3

298
276
574

86.6
89.1
87.8

0.3

71
472
32
575

94.4
86.9
87.5
87.8

340
92
134
566

88.2
90.2
84.3
87.6

185
86
304

90.7
86.3
89.1

0.1

0.2

0.3

0.4

Table 4 reveals that family history of AV has no significant effect on the prevalence of the
disease among siblings. However, the association was higher when both parents and/or
mothers had history of AV, but also did not reach a statistical significance. Similar non
significant association was found with history of AV among sisters and/or brothers of
students.
Table 4: Association between family history and prevalence of acne vulgaris
N
Parental history
of acne vulgaris

Sisters and/or
brothers with
acne vulgaris

62

Father
Mother
Both parents
None of them
Total

113
93
47
322
575

Acne prevalence
NO.
%
97
85.8
86
92.5
43
91.5
279
86.6
505
87.8

One or more
No one
Total

429
146
575

383
122
505

89.3
83.6
87.8

P value

0.3

0.06
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Table 5 shows no significant association between the severity of AV and each one of the
variables of age, gender, ethnicity, residence, family income, BMI and make up use by
female students.
Table 5: The association between severity of acne vulgaris with variables; age, gender, ethnicity,
residence, family income, BMI and make use by females.
N

% mild

% moderate

P value

Age Group
16
17
18-19
Total

145
149
210
504

25.2
28.0
37.7
90.9

3.6
1.6
4.0
9.1

0.2

Gender
Male
Female
Total

231
273
504

41.1
49.8
90.9

4.8
4.4
9.1

0.4

Ethnicity
Kurdish
Assyrian
Total

445
59
504

81.0
9.9
90.9

7.3
1.8
9.1

0.09

Residence
Urban
Rural
Total

257
246
503

45.9
44.9
90.9

5.2
4.0
9.1

0.5

Family income
Not sufficient
Sufficient
Good
Total

67
410
28
505

11.5
74.1
5.0
90.5

1.8
6.9
0.6
9.3

BMI
Normal
Over weight and Obese
Thinness and Severe thinness
Total

385
91
26
502

69.9
16.1
4.8
90.8

6.8
2.0
0.4
9.2

make up use by females
Yes
No
Total

185
80
265

63.0
28.7
91.7

6.8
1.5
8.3

0.5

0.6

0.2

Table 6 reveals a significant association between the severity of AV and family history of the
disease. A significantly higher scores of mean rank of AV severity scores were encountered
when the affected students had parental history of AV of both parents and/or mother
compared to those with no parental history and/or father history of AV(P=0.04). Similarly,
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students who had sisters and/or brothers with AV experienced significantly more severe
forms of the disease compared to those with no such history (p<0.001).
Finally the study found that the overall prevalence of self excoriative behavior was 64.7%.
Table 6: severity of acne vulgaris association with family history of acne vulgaris

Parental history
of acne vulgaris

Sisters and /or brothers
with acne vulgaris

N

Mean Ranks of
Acne severity scores

None of them
Father
Mother
Both Parents
Total

319
113
93
47
572

270.8
291.6
313.8
326.2

Yes
No
Total

429
146
575

245.4
302.5

P value

0.04

<0.001

DISCUSSION

reported in a similar study in Norway,11

Secondary school students are the most

where students had overestimated their

vulnerable ages for the disease and easily

acne status. This might be due to

accessible. Despite that, however, this

dissimilarities

might limit generalizability of the findings

environment between the two populations.

as the disease might start earlier and clears

Female students in this study expressed

at older ages1-3. The GAGS scale was

better agreement than male students. This

selected for measuring the severity of AV

might be explained by the fact that the

9

of

psychosocial

as it is simple and quick method.

female are more linked with beauty and

The study showed an overall prevalence

appearance and are more sensitive to

of 87.8%. Similarly, other studies reported

changes in their body image than males. It

high prevalence rates in Iran4 (85.9%),

was

Nigeria5 (90.7%), and Brazil6 (96.0%).

comedones were the dominant acne .This

However, much lower rates were reported

is beneficial to health authorities to arrange

in

China7

(38.0%)

and

Cameroon8

noted

that

papules

and

then

for treatment modality which depends on

(60.0%). This might be due to ethnic

the type of the lesion.1,12

variation,

Clinically more disfigured forms of acne

using

different

diagnostic

criteria or including younger age group.

scars were observed in about 3% of

In this study students underestimated their

patients .This is an essential health

acne status in comparison to clinical

problem due to the special treatment

examination. This finding was against that

needed; with no guarantee of cure.13 In
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prevalence

behavior

of

(64.7%)

self

parts of the world such as in Iran4,

was

Nigeria5, and Brazil6.

reported; which worsen the lesions and

In this study parental history of AV was

increases the probability of acne scars.

significantly associated with the severity

The study found no significant differences

of the disease and the association remains

in the acne prevalence between males and

significant with maternal history. This is

females. Similar finding was observed in a

consistent with the results of another

study in Iran4, however, a study in Greece

study; indicating the role of mother’s

found higher acne prevalence in females in

genetics in causing more severe forms of

ages of 11-14 years and in males in ages of

acne.6 Similar significant association was

14-16 years.14 In addition to that a study in

found with sisters and/or brothers .This

Lithuania demonstrated a higher acne

might be due to different types of genes

prevalence among female at ages 10-12

from parents with variable ability to

years which might be explained by earlier

transmit to the next generation. On the

female maturation.15

other hand no significant association was

The current study revealed no significant

found between the severity of AV and age

difference in the acne prevalence between

group,

the two ethnic groups of Kurds and

residence, nutritional status and using of

Assyrians, which might be due to small

makeup.

number of the latter. Studies around the

In conclusion AV is a highly prevalent

world found significant differences among

skin disorder among the studied population

different ethnic groups.16,17

with

The study found that previous history of

transmitting severe forms of acne vulgaris.

AV among parents, sisters and/ or brothers
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اﻟﺧﻼﺻﺔ
ﺣب اﻟﺷ ﺎب :ﻣﻌدل اﻻﻧﺗﺷﺎرواﻟﺷدة واﻟﻌواﻣﻞ اﻟﻣﻘﺗرﻧﺔ ﺑﻬﻣﺎ

اﻟﺧﻠﻔ ﺔ واﻻﻫداف :ﺣب اﻟﺷ ﺎب ﻋ ﺎرة ﻋن اﻋﺗﻼل ﺟﻠد

ﺷﺎﺋﻊ ﺑﯾن طﻼب اﻟﻣرﺣﻠﺔ اﻻﻋداد ﺔ واﻟذ

ﺛﯾ ار ﻣﺎ ﻌﺎﻧﻲ ﻣﻧﻪ

اﻟطﻼب ﻓﻲ ﻣﺟﺗﻣﻌﻧﺎ دون ان ﯾدرس ﺷ ﻞ واﻓﻲ .ﺎن اﻟﻬدف ﻣن ﻫذﻩ اﻟدراﺳﺔ اﺣﺗﺳﺎب ﻣﻌدل اﻧﺗﺷﺎر ﺣب اﻟﺷ ﺎب وﺷدﺗﻪ
واﻟﻌواﻣﻞ اﻟﺗﻲ ﺗوﺛر ﻋﻠﯾﻬﻣﺎ ﺑﯾن طﻼب اﻟﻣرﺣﻠﺔاﻻﻋداد ﺔ ﻓﻲ ﻗﺎطﻊ ﺿﻣن اﻗﻠ م ردﺳﺗﺎن اﻟﻌراق.

طرق اﻟ ﺣث :ﻓﻲ ﻫذﻩ اﻟدراﺳﺔ اﻟﺗﻲ اﻋﺗﻣد ﻓﯾﻬﺎ اﻟﺗﺻﻣ م اﻟﻣﻘطﻌﻲ .ﺗم اﺧﺗ ﺎر ﻋﯾﻧﺔ ﻋﺷواﺋ ﺔ ﻣؤﻟﻔﺔ ﻣن  ٥٧٥طﺎﻟ ﺎ ﻣن ﻼ
اﻟﺟﻧﺳﯾن ﻣن ﺑﯾن ٦٩٨٨طﺎﻟ ﺎ ﻓﻲ ﻗﺎطﻊ اﻟﻌﻣﺎد ﺔ ،ﻣﺣﺎﻓظﺔ دﻫوك .وﻗد ﺗم ﻣﻘﺎﺑﻠﺔ ﺟﻣ ﻊ اﻟطﻼب وﻓﺣﺻﻬم ﺳر رﺎ ﻟﻐرض

ﺟﻣﻊ اﻟﺑ ﺎﻧﺎت اﻟﻣﺗﻌﻠﻘﺔ ﺎﻟﺧﺻﺎﺋص اﻻﺟﺗﻣﺎﻋ ﺔ واﻟد ﻣوﻏراﻓ ﺔ ﻣﺛﻞ اﻟﻌﻣر ،اﻟﺟﻧس ،اﻟﻌرق ،دﺧﻞ اﻟﻌﺎﺋﻠﺔ ،اﻟﺗﺎرﺦ اﻻﺑو ﻟﺣب
اﻟﺷ ﺎب ،ﺳﻠوك ﺳﻠﺦ اﻟﺟﻠد اﻟذاﺗﻲ ،واﺳﺗﻌﻣﺎل اﻟﻣ ﺎج ﻣن ﻗﺑﻞ اﻟطﺎﻟ ﺎت .ﺗم ﻗ ﺎس اﻟﺣﺎﻟﺔ اﻟﺗﻐذو ﺔ ﻟﻠطﻼب ﻋن طر

اﺣﺗﺳﺎب ﻣؤﺷر ﺗﻠﺔ اﻟﺟﺳم .وﺗم أ ﺿﺎً ﺗﺣدﯾد ﺷدة ﺣب اﻟﺷ ﺎب ﺎﻻﻋﺗﻣﺎدﻋﻠﻰ ﻣﻘ ﺎس اﻟﻧظﺎم اﻟﻌﺎﻟﻣﻲ ﻟﺗﺻﻧﯾﻒ ﺣب اﻟﺷ ﺎب

وﻓﻲ اﻟﻧﻬﺎ ﺔ ﺗم ﺟﻣﻊ اﻟﺑ ﺎﻧﺎت و ﺗﺣﻠﯾﻠﻬﺎ ﺎﺳﺗﻌﻣﺎل ﺑرﻧﺎﻣﺞ اﻟﺣزﻣﺔ اﻻﺣﺻﺎﺋ ﺔ ﻟﻠﻌﻠوم اﻻﺟﺗﻣﺎﻋ ﺔ.

اﻟﻧﺗﺎﺋﺞ :أظﻬرت اﻟدراﺳﺔ ﺎن ﻣﻌدل اﻧﺗﺷﺎر ﺣب اﻟﺷ ﺎب ﺑﯾن اﻟطﻼب ﺎن  %٧١.٧و %٨٧.٨اﻋﺗﻣﺎدا ﻋﻠﻰ اﻻ ﻼغ اﻟذاﺗﻲ

واﻟﻔﺣص اﻟﺳرر ﻋﻠﻰ اﻟﺗواﻟﻲ .ﺗﺑﯾن ﻣن اﻻﺧﯾر ﺎن  %٩٠.٨ﻣن ﺣﺎﻻت ﺣب اﻟﺷ ﺎب

ﺎﻧت ﻣن اﻟﻧوع اﻟ ﺳ ط %٩ ،ﻣن

اﻟﻧوع اﻟﻣﺗوﺳط ﺑﯾﻧﻣﺎ  %٠.٢ﻓﻘط ﻣن اﻟطﻼب وﺻﻔت ﺣﺎﻟﺗﻬم ﺎﻟﺷدﯾدة .اﺑرز اﺻﺎ ﺎت ﺣب اﻟﺷ ﺎب ﺎﻧت ﻣن اﻟﻧوع اﻟﺣﺑﯾﺑﻲ
واﻟزؤاﻧﻲ.

ﻟم ﯾﺟد ﻋﻼﻗﺔ ﻣﻠﺣوظﺔ ﺑﯾن ﻣﻌدل اﻧﺗﺷﺎر ﺣب اﻟﺷ ﺎب او ﺷدﺗﻪ واﻟﻌواﻣﻞ اﻻﺟﺗﻣﺎﻋ ﺔ و اﻟد ﻣوﻏراﻓ ﺔ ﻣﺛﻞ اﻟﻌﻣر ،اﻟﺟﻧس،
اﻟﻌرق ،اﻟﺳ ن وﻣؤﺷر ﺗﻠﺔ اﻟﺟﺳم .اﻟﺗﺎرﺦ اﻟﻌﺎﺋﻠﻲ ﻟﺣب اﻟﺷ ﺎب ﺎﻧت ذا ﻋﻼﻗﺔ ﻣﻠﺣوظﺔ ﻣﻊ ﺷدة ﺣب اﻟﺷ ﺎب Hp<0.5I

وﻟ س ﻣﻌدل اﺗﻧﺷﺎرﻫﺎ ).(p>0.5
اﻻﺳﺗﻧﺗﺎﺟﺎت :أظﻬرت اﻟدراﺳﺔ ﻣﻌدﻻً ﻋﺎﻟ ﺎً ﻻﻧﺗﺷﺎر ﺣب اﻟﺷ ﺎب ﻣﻊ وﺟود دور ﺿﻣﻧﻲ )أﺳﺎﺳﻲ( ﻟﻠوراﺛﺔ ﻓﻲ ﺷدة ﺣب

اﻟﺷ ﺎب.
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SPECTRUM OF BONE MARROW PATHOLOGY AT HEVI PEDIATRIC
HOSPITAL: SIX YEARS EXPERIENCE
ADNAN A. AL-DOSKI, M.B.Ch.B., F.I.B.M.S*
Submitted 14 March 2016; accepted 30 June 2016
ABSTRACT
Background: Hematological disorders are relatively frequent in children. The spectrum of
hematological disorders in children is broad, ranging from very frequent conditions like iron
deficiency anemia to relatively rare congenital disorders. Bone marrow examination is one of
the common and relatively non- dangerous invasive procedures done regularly in pediatric
units. The objective of the study is to determine the spectrum of hematological disorders at
Hevi pediatric teaching hospital in Duhok province, Kurdistan, Iraq.
Methods: The study was a retrospective one. All children who underwent bone marrow
examination reported by the hematology department, at Hevi hospital over a period of six
years from 2009-2014, were reviewed and re-examined. The clinical data, clinical
examination and the indication for the marrow test on the request form as well as the marrow
end result were all recorded and analyzed to know the relative frequencies.
Results: A total 814 cases of bone marrow examination results were considered from patients
the age ranged from 20 days to 15 years. The median age of the cases was 4 years and male
to female ratio (M:F) was 1.1:1. Out of the 569 de novo patients, 455 (80%) were nonmalignant, while the remaining 114 (20%) patients were of malignant hematological
disorders. The most common non-malignant hematological disorder was peripheral
consumption of platelets (idiopathic thrombocytopenia purpura ITP) accounting for 28.4%,
followed by megaloblastic anemia (12.8%), hypersplenism (12.1%), aplastic anemia (4.4%),
marrow erythroid hyperplasia (4.2%), storage disorders (2.8%), while in 148 (32.5%) cases
there were no pathological marrow disorder detected. Among the malignant hematological
disorders, ALL constituted (70%), while AML cases were (21%), less common cases
included mature B-cell leukemia (Burkitt’s Lymphoma/leukemia) (4.4%) and mixed lineage
acute leukemia (1.7%). Inadequate or diluted samples were encountered in 45 cases (5.5%),
while in 200 (24%) cases bone marrow done for follow up and 188 (94%) of them were of
known cases of acute leukemia.
Conclusion: The most common non-malignant hematological disorders in the pediatric Hevi
hospital are peripheral consumption of platelet (ITP). The most common amongst the
malignant hematological disorders is ALL followed by AML.
Duhok Med J 2016; 10 (1): 69-80.
Keywords: ....bon marrow aspiration and biopsy, bon marrow pathology, a plastic anemia

H

ematological disorders are relatively

anemia

frequent in children. Unlike adults

disorders

to

relatively
like

rare

congenital

Fanconi’s
with

absent

anemia,

the spectrum of hematological disorders in

thrombocytopenia

radius

children is broad, ranging from very

(TAR syndrome) and Blackfan Diamond

frequent conditions like iron deficiency

syndrome. Similarly the spectrum of

* Lecturer, Department of Pathology, College of Medicine, University of Duhok, Duhok, Iraq.
dr_adnananwar@uod.ac

69

SPECTRUM OF BONE MARROW PATHOLOGY AT HEVI PEDIATRIC

hematological

disorders

is

somewhat

staging, and therapeutic monitoring are

different in the developing world than the

essential indications of the marrow study.

1

industrial countries .

Also, estimation of peripheral blood

Bone marrow examination is one of the

cytopenia, thrombocytosis, leukocytosis,

common and relatively safe invasive

different types of anemia can be done3;

procedures done regularly in pediatric

this is also an important tool in the

units. Though an invasive, process, it can

diagnosis

be performed without any problems, even

disorders

in

leishmaniasis,

the

presence

of

severe

of

some

like

thrombocytopenia with slight or no danger

pyrexia

of bleeding.

disseminated

of

non-hematological
storage

diseases,

metastatic

carcinoma,

unknown

origin,

infection

and
in

4

The cellular elements of the blood

immunocompromised hosts .

produced by bone marrow; include whole

MATERIAL AND METHODS

formed blood cells (platelets, red cells and

In this retrospective study all children who

leucocytes). While a lot of information can

underwent

be gathered by testing the peripheral blood

reported by the hematology department,

itself, it is sometimes necessary to examine

Hevi pediatric teaching hospital, Duhok-

the source of the blood cells in the bone

Kurdistan region - Iraq over a period of six

marrow to find more about the nature of

years from 2009-2014, were reviewed and

hematopoiesis; this is done essentially by

re-examined. The clinical data including

bone

age, gender, clinical examination records

marrow

study

(aspiration

and

bone

marrow

examination

biopsy)2.

and the indication for the marrow test on

Bone marrow aspiration and trephine

the request form as well as the marrow end

biopsy are vital to prepare the marrow

result were all documented.

sample 2. The aspirate yields bone marrow

Bone marrow examination results were

which

a

also recorded. Data was analyzed to know

microscope by a hematopathologist and

the relative frequencies in our pediatric

sometime used to perform more requested

patients.

tests including flow cytometry, cytogenetic

Inclusion criteria:

and molecular studies.

All cases coming for bone marrow

Examination of bone marrow is helpful in

examination. Indications were unexplained

the diagnosis of both hematological and

anemia,

some

pancytopenia,), fever,

can

examined

non-hematological

Malignant
70

be

hematological

under

disorders.
diagnosis,

cytopenia

(mono–di

and

organomegaly,
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lymphadenopathy,

and
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/or

malignant conditions (table 1), while the

bleeding

manifestations.

remaining 114 (20%) patients were having

Insufficient or dry tap samples were

malignant hematological disorders (table

excluded from the study.

2).

The study was approved by ethical

As

committee.

consumption of the platelets (idiopathic

at the College of Medicine – University of

thrombocytopenia purpura ITP) was the

Duhok (Kurdistan region).

most common, accounting for 28.4%

seen

amongst

in

the

(table

1)

peripheral

non-malignant

group.

RESULTS

Megaloblastic anemia

A total of 814 cases that had undergone

second

bone marrow examination were reviewed.

condition 12.8%. Hypersplenism leading

The age of patients ranged from 20 days to

to consumption of two or more blood

15 years. Inadequate or diluted samples

elements was presumed to be the diagnosis

were 45 (5.5%) and were excluded from

in

the study, follow up cases was 200

diagnoses were less frequent and included

(24.5%), leaving a total of 569 (70%)

aplastic anemia in 4.4% (this was mostly

cases that were de novo cases. The median

non-severe as shown in table 2), marrow

age of the latter group was 4 years and

erythroid hyperplasia in 4.2%, storage

included 306 (52.8 %) males and 263

disorders in 2.8%; other cases were

(47.2%) females. The male to female ratio

sporadic as shown in table I. In 148

(M:F) was 1.1:1 of the de novo cases, 455

(32.5%) cases there were no significant

(80%) patients were found to have non-

marrow pathology disorder made.

most

another

ranked

frequent

12.1%.

as the

non-malignant

Other

important

Table 1- Variety of non-malignant hematological disorders
No. of
cases
148

32.5

Median age
(years)
4.3

Peripheral consumption of platelets (ITP)

129

28.4

Megaloblastic anemia

58

Peripheral consumption of blood elements

55

Aplastic anemia

20

Marrow erythroid hyperplasia

19

Iron deficiency anemia

7

Guacher disease

7

1.5

Disorders
No significant marrow pathology

%

Male

Female

80

68

3.5

73

56

12.8

1

26

32

12.1

5

30

25

4.4

7

10

10

4.2

5

11

8

1.5

2.2

4

3

3.8

5

2

Niemann-Pick disease

6

1.3

1.4

3

3

Visceral leishmaniasis

2

0.4

8;16 months

0

2
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No. of
cases
1

0.22

Median age
(years)
6 months

Chediac-Higashi syndrome

1

0.22

3

Absent megakaryocytes

1

0.22

TAR syndrome

1

0.22

Disorders
Pure red cell aplasia (PRCA)

Total

%

Male

Female

0

1

1

0

18 months

1

0

3 months

1

0

245

210

455

Figure (1) Variety of non malignant hematological disorder
Table 2- Classification of disease severity in aplastic anemia (AA), classified according to Hoffbrand et al
Prognostic classification of aplastic anemia

No

%

Non- severe

AA

16

85 %

Severe

AA

3

15 %

Very-severe

AA

1

5 %

Figure (2) Classification of disease severity in aplastic anemia
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During the period of the study a total of

myeloid leukemia (AML), less common

114 malignant hematological disorders

were mature B-cell leukemia (Burkitt

were

marrow

Lymphoma/leukemia) and mixed lineage

examination (table 3), the most common

acute leukemia, other malignant cases

(70%) were acute lymphoblastic leukemia

were sporadic as shown in (table 3)

diagnosed

by

bone

(ALL), the second frequency was acute
Table 3 - Variety of hematological and non-hematological malignant disorders

Acute lymphoblastic leukemia B-type

No. of
cases
70

61.3

Median age
(years)
4.5

Acute lymphoblastic leukemia T-type
Acute myeloid leukemia
Mature B-cell ALL (Burkitt leukemia)
Mixed lineage acute leukemia

10
24
5
2

8.8
21.1
4.4
1.7

Chronic myeloid leukemia
Small solid tumor ( neuroblatoma)
B.M. with secondary malignancy

1
1
1

0.9
0.9
0.9

114

100

Disease

Total

%

Male

Female

36

34

7
4
7.5
5

5
11
4
0

5
13
1
2

6
4
7

1
1
1
57

57

Figure (3): Frequency of hematological malignant disorder

The follow up subgroup included 200 cases out of which 94% were follow up case of acute
leukemia. The bone marrows were in complete remission in about three quarter of the cases,
while they were in relapse state in 9%, while other bone marrow states are outlined in table 4.
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Table 4 - Variety of followed known cases of hematological and non-hematological malignancy.
Followed cases of leukemia and malignant

No. of cases

%

Complete remission

151

75.5

Failure of remission or partial remission

19

9.5

Relapsed

18

9

Cases non-hematological follow up

12

6

Total

200

No of cases followed by two times BME

31

No of cases followed by three or more times BME

18

DISCUSSION

It was noted that the most frequent causes

The spectrum of hematological disorders

of referral to the hospital for marrow

in children is very broad and bone marrow

examination in the above subgroup of

examination

definitive

patients were anemia, pallor, or failure to

diagnosis in a good number of cases. It is a

thrive, which are common problems in

relatively harmless and straightforward

developing countries much less frequent

procedure in experienced hands. Infection,

cause of

extreme bleeding or embolism was seldom

referral in the latter category is blood

reported complications during or after

counts

bone marrow examination2.

(pancytopenia, dicytopenia) or macrocytic

The two important nutritional anemias in

anemia.

namely: megaloblastic and iron deficiency

megaloblastic

anemia constitute about 9.3% of non-

thrombocytopenia or leucopenia only6.

malignant diagnoses in this study, which

Determination the causes of megaloblastic

is lower in relationship to other studies

anemia could not be ascertained because of

where its frequencies ranged

from as

the retrospective nature of the current

low as 24% to as high as 68%5; the cause

study, but it is well known that folate

of this lower frequency is that the majority

deficit is more frequent in children, while

of these nutritional anemias can diagnosed

B12 deficiency is more frequent in adults,

based on peripheral blood counts and film

the usual presentation age of megaloblastic

and supplementary serum/red cell testing

anemia in the industrial world is in early

rather than bone marrow, like iron study,

life5. While it can occur at any age in

serum vitamin B12 and folate estimation

developing countries like ours, in this

and thereafter can be confirmed by

study megaloblastic anemia occurred in

response to appropriate by therapy.

earlier age and median age of

74

may

offer

a

abnormalities
It

is

quite

anemia

as

cytopenia

unlikely
presents

that
with
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one

nutritional

with the atypical features. A study of Hevi

anemias was iron deficiency accounting

pediatric hospital in 2011, bone marrow

for only 1% of bone marrow diagnoses

examination

which is unlike the study Fazlur Rahim et

thrombocytopenia without any atypical

7

al

year.

Amongst

Volume 10, Issue 1, 2016

other

in

isolated

childhood

from Iran, where anemia of iron

features, did not show any to be leukemias

deficiency cause accounted for 5% of bone

or aplastic anemia11 thus questioning the

marrow diagnoses. This percentage is

need for a bone marrow aspiration in

lower than expected as an expected 60-

children

80% of the world residents are affected by

thrombocytopenic

iron deficiency anemia8. The likely reason

and parental concern about the possibility

is as we stated earlier, is that iron

of a diagnosis of leukemia frequently

deficiency is generally diagnosed by non-

underlies

invasive investigations without the need

performance

for bone marrow.

limitations of the current study includes:

Idiopathic

thrombocytopenia

with

the
of

suspected
purpura12.

justification
this

idiopathic
Physician

for

the

procedure.

The

purpura

data being collected retrospectively, drug

(ITP) was the most frequent bone marrow

history could not be ascertained from the

diagnosis

and

records of every case and the lack of

accounted a third of the non-malignant

availability of immunological tests related

cases.

to ITP.

found

in

this

Mucocutaneous

study
bleeding

in
9

pediatrics is mostly caused by ITP . Its

Aplastic anemia (AA) was the third most

incidence on testing bone marrow varies

common found in the study and constituted

from 32% to 48%5 in different studies.

4.4% of the cases. In this study, AA was

ITP incidence in the current study is higher

seen to affect equally both males and

than 4.62 % reported by AL-Ghazaly10 and

females and the median age was 7 years

the 9.43% by Fazlur Raheem et al7 from

because the most frequent cause of

Yemen and Iran respectively. The cause of

hypoplastic marrow was Inherited AA

this high incidence of ITP is likely due to

(Fanconi anemia) which is recessively

the practice of referring almost all cases of

inherited and clinically usually presents

thrombocytopenia

marrow

between the ages of 3-10 years13, while the

examination even if they do not show any

remaining cases were due to chemotherapy

atypical features, despite the American

induced marrow suppression in known

Society

(ASH)

cases of malignancy managed in Hevi

recommendations are stated that BM

pediatric hospital. Pallor (anemia), failure

examination should be restricted to those

to thrive, mucocutaneous hemorrhage,

of

for

bone

Hematology
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dysmorphism, and skeletal abnormality

lymphoma and one case each of chronic

like polydactyl and small face and eyes

myeloid leukemia and neuroblastoma. The

were the cause of child’s parents or family

high incidence of ALL in children in this

doctors seeking medical attention, in cases

study is similar to that reported from other

thereafter diagnosed as Fanconi Anemia.

developing countries like Kenya and

The

Pakistan17,18.

latter

presumptive

diagnosis

was

in

practice,

our

generally
since

Follow up bone marrow constituted 24.5%

chromosomal breakage studies were not

of all bone marrows performed during the

available.

study period. The cause of such large

Aplastic anemia epidemiologically has an

number of cases is due to the fact that Hevi

unusual

pediatric teaching hospital is the only

geographical

distribution

compared to that of acute leukemias, with

oncology center in the province

higher frequency in the developing world

About 22% of the requested marrow

than in the industrial countries1,14. Its exact

examinations turned out to be normal

prevalence in Iraq is unknown due to lack

marrows with well represented marrow

of dependable population based studies.

elements and the clinical diagnoses were

European studies have implicated certain

not hematological, therefore some time

drugs in the etiology of marrow failure.

marrow examination had been done to

Unexpectedly, drugs play little role in

exclude other causes of anemia, fever and

etiology of the disease in Thailand, where

especially in cases of pyrexia of unknown

15

it is mostly idiopathic . Prognosis of AA

origin.

is directly correlated to the decrease in

We found 13 cases of metabolic storage

peripheral blood cell counts, mainly the

disorders; 7 cases of Gaucher’s disease and

neutrophil amount: <200GRA/μL and

6 cases of Niemann-Pick disease. These

platelets <20,000/μL defines very severe

rare

aplastic anemia. Repeated bacterial sepsis

recessive disorders tend to be more likely

or

to

fungal

infections

resulting

from

disorders
occur

in

which

are

populations

autosomal
with

high

refractory neutropenia are common causes

consanguinity rates, as it is the case in

of death16.

Duhok where consangueous marriages

Malignant hematological disorders in this

constitute 27% of all marriages19.

study were 114 cases (14.8%), and acute

Among parasitic afflictions that maybe

lymphoblastic leukemia (ALL) constituted

diagnosed by marrow examination, two

the majority (70%) followed by AML in

cases of Leishmaniasis were diagnosed

21% while the rest were cases of

during the study period, a finding shared
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by earlier studies from Yemen and Iran
(Fuzlar et al7 and AL-Ghazaly9). The latter
studies also reported malaria, which we

2.

did not find in the current study, most
likely to earlier successful mosquito
eradication programs.

3.

Marrow erythoid hyperplasia constituted
19 (4.2%) cases in the study due to high
frequency of inherited hemolytic anemia
that can influence the marrow's capacity to
produce an enough number of blood cell
types

and

liberate

them

into

the

4.

circulation20.
CONCLUSIONS
Bone marrow examination is an essential
step in verifying the diagnosis of many
hematological
common

disorders.

disorder

among

The
the

5.

most
non-

malignant hematological conditions was

6.

peripheral consumption of platelets (ITP)
in this study. The second most common
condition was megaloblastic anemia while

7.

iron deficiency anemia was the least
common disorder. Aplastic anemia ranked
as the third most serious nonmalignant
disorder found in this study. The most
common

amongst

the

malignant

hematological disorders is ALL followed

8.

by AML.
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اﻟﺧﻼﺻﺔ
طﯾﻒ ﻣن أﻣراض ﻧﺧﺎع اﻟﻌظم ﻓﻲ ﻣﺳﺗﺷﻔﻰ ﻫ ﻔﻲ ﻻطﻔﺎل :ﺗﺟر ﺔ  ٦ﺳﻧوات

اﻟﺧﻠﻔ ﺔ وأﻫداف اﻟ ﺣث :اﻻﺿط ار ﺎت اﻟدﻣو ﺔ ﻣﺗﻛررة ﻧﺳﺑ ﺎ ﻓﻲ اﻻطﻔﺎل .وطﯾﻒ اﻻﺿط ار ﺎت اﻟدﻣو ﺔ ﻓﻲ اﻻطﻔﺎل واﺳﻊ

ﺗﺗﻛون ﻣن اﻟﺣﺎﻻت اﻟﺷﺎﺋﻌﺔ ﻣﺛﻞ ﻓﻘر اﻟدم اﻟﺣدﯾد اﻟﻰ ﺣﺎﻻت اﻟﻧﺎدرة ﻣن اﻻﺿط ار ﺎت اﻟﺧﻠﻘ ﺔ .و ﻌﺗﺑر ﻓﺣص ﻧﺧﺎع اﻟﻌظم
ﻣن إﺣد

اﻟﻔﺣوﺻﺎت اﻟﺷﺎﺋﻌﺔ وﻟ ﺳت ﺧطﯾرة ﻧﺳﺑ ﺎً ﻣن ﺣﯾث اﻟﺗﻌﺎﻣﻞ ﺗﺟر

ﺷ ﻞ ﻣﺗﻛرر ﻓﻲ ﻣﺧﺗﺑرات ﻣﺳﺗﺷﻔ ﺎت

اﻻطﻔﺎل .واﻟﻬدف ﻣن اﻟدراﺳﺔ ﻫو ﻟﺗﺣدﯾد اﻻط ﺎف اﻟدﻗ ﻘﺔ ﻟﻼﺿطرﺎت اﻟدﻣو ﺔ ﻓﻲ ﻣﺳﺗﺷﻔﻰ ﻫ ﻔﻲ اﻟﺗﻌﻠ ﻣﻲ ﻟﻼطﻔﺎل ﻓﻲ
ﻣﺣﺎﻓظﺔ دﻫوك ،وردﺳﺗﺎن اﻟﻌراق.

طرق اﻟ ﺣث :ﺗﻌﺗﺑر ﻣن اﻟدراﺳﺔ اﻻﺳﺗﻌﺎد ﺔ .راﺟﻌﻧﺎ  ٨١٤ﺣﺎﻻت ﻣﺗﺗﺎﻟ ﺔ ﻣن ﺗﻘﺎرر ﻓﺣوﺻﺎت ﻧﺧﺎع اﻟﻌظم اﻟﺗﻲ أﺟرت
ﻣن ﻗﺑﻠﻲ ﻓﻲ وﺣدة أﻣراض اﻟدم ﻣﺧﺗﺑر ﻣﺳﺗﺷﻔﻰ ﻫ ﻔﻲ ﻻطﻔﺎل ﻟﻠﺳﻧوات  .٢٠١٤-٢٠٠٩وﺗدون ﻟﻛﻞ ﺣﺎﻟﺔ اﻟﻣﻌﻠوﻣﺎت

اﻟﺳررﺔ ﻣﻧﻬﺎ اﻟﻔﺣص اﻟﺳرر ﻟﻠﻣرض و اﻟﻬدف ﻣن اﺟراء اﻟﻔﺣص ﻣﻊ ﻧﺗﯾﺟﺔ ﺗﻘرر اﻟﻔﺣص.
اﻟﻧﺗﺎﺋﺞ :ﻣﺟﻣوع ﻧﺗﺎﺋﺞ ﻓﺣوﺻﺎت ﻧﺧﺎع اﻟﻌظم  ٨١٤ﺣﺎﻟﺔ ،اﻟﻌﻣر ﺗﺗراوح ﺑﯾن  ٢٠ﯾوم اﻟﻰ  ١٥ﺳﻧﺔ واﻟﻣﻌدل اﻟﻌﻣر

ﺎﻧت

 ٤ﺳﻧوات وﻧﺳ ﺔ اﻟذ ور اﻟﻰ اﻻﻧﺎث ﻫو  .١ :١.١وﻧﺗﺎﺋﺞ  (%٨٠) ٤٥٥ﻣرض ﻣن اﻟﺣﺎﻻت اﻟﻣﺧﺗﺎرة ﺎﻧت ﻟ ﺳت
ﺳرطﺎﻧ ﺔ ،ﺑﯾﻧﻣﺎ  (%٢٠) ١١٤ﻣرض اﺿطرﺎﺗﻬم اﻟدﻣو ﺔ ﺎﻧت ﺳرطﺎﻧ ﺔ .وأﻛﺛر اﻟﺣﺎﻻت اﻟﻐﯾر اﻟﺳرطﺎﻧ ﺔ ﻫو ﻓرﻓرﺔ

ﻧﻘص أﻗراص اﻟدم اﻟﻣﺟﻬوﻟﺔ اﻟﺳﺑب و ﺎﻧت ) ،(%٢٨.٤ﻓﻘر اﻟدم اﻟﺿﺧم اﻻروﻣﺎت ) ،(%١٢.٨ﻧﻘص اﻟﺧﻼ ﺎ اﻟدم اﻟﻧﺎﺗﺞ

ﻣن ﻓر ﻧﺷﺎ اﻟطﺣﺎل ) ،(%١٢.١ﻓﻘر اﻟدم ﻣن ﻋدم اﻟﺗﻧﺳﺞ ) ،(%٤.٤ﻓﻘر اﻟدم اﻻﻧﺣﻼﻟﻲ اﻟﺧﻠﻘﻲ ) ،(%٤.٢اﺿط ار ﺎت
اﻟﺗﺧزن ) (%٢.٨وﻧﺗﺎﺋﺞ  (%٣٢.٥) ١٤٨ﺣﺎﻟﺔ ﺎﻧت طﺑ ﻌ ﺔ وﻟم ﺗﻛن ﻫﻧﺎك ا اﺿطراب دﻣو ﻓﻲ ﻧﺧﺎع اﻟﻌظم.

و ﺎﻟﻧﺳ ﺔ ﻟﺣﺎﻻت اﻟﺳرطﺎﻧ ﺔ ﻧوع  (%٢١) AML ،(%٧٠) ALLوأﻗﻞ ﺣﺎﻻت اﻟﻣﺳﺟﻠﺔ ﺎﻧت ﻟﯾو ﻣ ﺎ ﺣﺎدة ﻣن ﻧوع B
اﻟﻧﺎﺿﺞ ) (%٤.٤وﻟﯾو ﻣ ﺎ ﺣﺎدة ﻣﺧﺗﻠطﺔ اﻟﻧﺳب )(%١.٧
واﻟﻧﻣﺎذج اﻟﻘﻠﯾﻠﺔ واﻟﻐﯾر ﺎﻓ ﺔ ﻟﻠد ارﺳﺔ ﺎﻧت  ،(%٥.٥) ٤٥ﺑﯾﻧﻣﺎ  (%٢٤) ٢٠٠ﺣﺎﻟﺔ أﺟرت اﻟﻔﺣص ﻣن أﺟﻞ ﻣﺗﺎ ﻌﺔ
ﺣﺎﻻﺗﻬم اﻟﻣرﺿ ﺔ اﻟﻣﺷﺧﺻﺔ و (%٩٤) ١٨٨ﻣن اﻟﺣﺎﻻت اﻟﻣﺷﺧﺻﺔ ﺎﻧت ﻟﯾو ﻣ ﺎ اﻟﺣﺎدة.
اﻻﺳﺗﻧﺗﺎﺟﺎت :ﺗﻌﺗﺑر ﻓﺣص ﻧﺧﺎع اﻟﻌظم ﻣن اﻟﺧطوات اﻟﻣﻬﻣﺔ ﻟﺗوﺻ ﺢ ﺗﺷﺧ ص ﻣﻌظم ﺣﺎﻻت اﻻﺿط ار ﺎت اﻟدﻣو ﺔ.
وﻣﻌظم ﺣﺎﻻت اﻟﻐﯾر اﻟﺳرطﺎﻧ ﺔ ﺎﻧت ﻓرﻓرﺔ ﻧﻘص أﻗراص اﻟدم اﻟﻣﺟﻬوﻟﺔ اﻟﺳﺑب و ﺛﺎﻧﻲ ﺣﺎﻻت ﺷﯾوﻋﺄ ﻣن ﻓﻘر اﻟدم اﻟﺗﻐذ ﺔ
ﺎﻧت ﻓﻘر اﻟدم اﻟﺿﺧم اﻻروﻣﺎت وﻧﻘص ﻓﻘر اﻟدم اﻟﺣدﯾد

ﻣن اﻻﺳ ﺎب اﻟﻘﻠﯾﻠﺔ واﻻﺧﯾر ﻓﻘر اﻟدم ﻣن ﻋدم اﻟﺗﻧﺳﺞ ﻣن

اﻟﺣﺎﻻت اﻟﻣﻬﻣﺔ اﻟﻐﯾر اﻟﺳرطﺎﻧ ﺔ .وأﻣﺎ ﺎﻟﻧﺳ ﺔ ﻟﺣﺎﻻت اﺿطرﺎت اﻟدم اﻟﺳرطﺎﻧ ﺔ ﻫو  ALLﺛم ﺗﺄﺗﻲ .AML
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ABSTRACT
Background: Zinc deficiency appears to be an important public health problem throughout
the world. The objective was to assess zinc status among randomly selected women of child
bearing age.
Methods: Women of child bearing age (15-45 years) from 3 urban and 3 rural areas in
Duhok governorate, Kurdistan region were included in the study. Collection of data was
carried out during the period from August 2015 until the end of January 2016. Serum zinc
level and zinc status was determined.
Results: Overall 121 (30.3%) women were zinc deficient (≤70µg/dl) .Of these, 51(12.8%)
had severe zinc deficiency (<50µg/dl) and 70(17.5%) had marginal zinc deficiency (5070µg/dl).Mean serum zinc level was significantly lower in women of older age group,
pregnant and those with > 6 number of children.
Conclusion: Moderate Zinc deficiency was found among women during child bearing age
with a high prevalence in older age group, married, pregnant and those with > 6 number of
children.
Duhok Med J 2016; 10 (1): 81-89.
Keywords: Serum Zinc, Child bearing age women.

Z

inc is a trace metal required in

throughout the world3,4, and appears to be

modest amounts to maintain health

an important public health problem in

and optimal physiological functions. It

many developing countries, including

plays an important role in growth and

Iraq5.

reproduction1.

300

To date, attempts to assess zinc status in

enzymes are known to require zinc for

vulnerable groups to zinc depletion and

their activities. Zinc is required for DNA

low plasma zinc concentration have been

synthesis,

protein

few6,7. Therefore , this preliminary study

therefore

aimed to assess zinc status as hypnotized

synthesis2.

cell
Zinc

Approximately

division

and

deficiency

results in adverse consequences on the

in the most vulnerable sector of

our

body, although severe deficiency is now

population i.e. the women of child bearing

considered rare, mild to moderate zinc

age and to ascertain the relationship

deficiency may be relatively common

between zinc

and some other factors
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which could be relevant in the low status

Women Zinc deficiency was defined as

of zinc in women, such as age, marital

“concordant” by age if they were no more

status, parity, pregnancy status , residency

than 45 years apart, by pregnancy if either

and socioeconomic status.

pregnant or non-pregnant by self report, by

METHODS
Design

parity if they self-reported as the number

This cross-sectional study included 400

they were no far from the defined urban or

apparently

child

rural areas. Women with serum zinc level

Duhok

50-70 µg/dl considered with marginal zinc

Iraq.

deficiency, and severe zinc deficiency for

bearing

of children one or more, and by area if
healthy

age

Governorate,

females

province
Kurdistan

of

of
region

Selection of the participants was done

levels < 50 µg/dl8.

through simple random sampling method.

Ethical clearance for the study was taken

They were chosen from the relatives of

from the General Directorate of Health in

patients attending Health Care Centers in

Duhok Governorate. Informed consent was

villages (Zaweta, Mangesh and Batofa)

obtained

and in Duhok city center (Malta, Bahdenan

explaining the objective of the study.

and

STATISTICAL ANALYSIS

Tanahe).

Characteristics

among

from

the

respondents

after

females included age, socioeconomic,

All data were analyzed using the Statistical

educational and marital status. Height,

Package

weight and blood pressure recorded by

Unpaired students t-test was calculated to

using standard methods. Data on the

assess differences in serum zinc among

number of house hold and number of

study groups. Significance of association

rooms of the house, crowding index is an

between various variable was assessed

indicator for socioeconomic status was

using chi-square test.

calculated by dividing the number of
household by the number of rooms.

RESULTS
The General characteristics of the study

Measures

females have been described in Table

Blood

samples

were

collected

after

for

Social

Sciences

SPSS.

1.The mean of age was 26.6(±6.8) years,

overnight fasting for 12-14 hours for later

height

measurement of serum zinc level. Serum

57.2(±9.7)kg

zinc was analyzed by flame atomic

22.3(±3.0). The mean serum zinc level was

absorption

86.1(+21.4), it was higher for urban

spectrophotometer

Elmer) using a standard procedure.

(Perkin

159.6(±5.9)cm,
and

mean

weight
BMI

was

women compared to rural women, but the
difference was not significant. Higher
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were

was higher in age group (<20) as

married. Mean age at marriage was 20.2

compared to other age groups(20-30 and

years.

31-40) then starts decreasing significantly

percentages
of

(75.0)
the

of

300

women
married

women

up to 40 years(Fig.1).

126(42.0%) were pregnant. 79(19.8%) of
women were belong to good families and
263(65.0%) were belong to medium and
58(14.5%) were belong to poor families.
About

232(58.0%)

illiterate.

No

of

females

statistically

were

significant

difference was found using a P value of
<0.05 for general characteristics in rural

Fig 1 Comparison of mean serum Zinc level

and urban women.

among women of different age groups.

The sample population was distributed in
different age groups as <20, 20-30, 31-40
and >40 years and their zinc levels
analyzed. It was found that mean zinc level
Table 1 Main characteristic of women of childbearing age.
Characteristic
Age(years)
Height(cm)
Weight(kg)
BMI(kg/m2)
Systolic blood
pressure
(mmHg)
Diastolic blood
pressure
(mmHg)
S. Zinc
Family size
Married
unmarried
Marriage age
Pregnant women
Non pregnant
Literate
Illiterate
Family size
SES:
Good
Medium
poor

All (n=400)
Mean+SD
26.6±6.8
159.6±5.9
57.2±9.7
22.3±3.0
112.4±14.4

Rural (n=181)*
Mean+SD
26.2±7.0
159.4±6.1
57.1±9.9
22.3±3.0
112.7±13.2

Urban (n=219)
Mean+SD
26.2±7.0
159.4±6.1
57.1±9.9
22.3±3.0
112.7±13.2

75.8±9.9

76.1±9.5

76.1±9.5

0.8

86.1±21.4
7.5±3.9
n(%)
300(75.0%)
100(25.0%)
300
126(42.0%)
174(58.0%)
168(42.0%)
232(58.0%)

87.1±21.03
7.3±4.0
n(%)
138(76.2%)
43(23.8%)

84.9±21.9
7.7±3.8
n(%)
162(74.0%)
57(26.0%)

0.3
0.4

55(39.9%)
83(60.1%)
70(38.7%)
111(61.3%)

71(43.8%)
91(56.2%)
98(44.7%)
121(55.3%)

79(19.8%)
263(65.0%)
58(14.5%)

23(12.7%)
121(66.9%)
37(20.45)

56(25.6%)
142(64.8%)
21(9.6%)

p-value
0.2
0.5
0.7
0.9
0.6

* Rural women Vs. Urban women
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Of the four hundred women, 121(30.2%)

The mean and SD of serum zinc level in

were zinc deficient. Severe zinc deficiency

pregnant and non-pregnant women is

<50 µg/dl was found in 51(12.7%) women.

demonstrated in Table 3. Statistically

Out of 51 women with severe zinc

significant difference was found in the

deficiency,

mean value of serum zinc in second

33(64.7%)

were

pregnant

(unadjusted OR (95% CI) 5.86(2.65-12.9),

(Table 2).
Table 2 Frequency of zinc deficiency in women

OR (95% CI) 3.05(1.53-6.09), p=0.001)

of childbearing age
Serum
zinc
(ug/dl)
<50
50-70
>70

Overall
(n=400)
n (%)
51(12.7)
70(17.5)
279(69.7)

P<0.0001) and third trimester (unadjusted

Pregnant
(n=126)
n (%)
33(64.7)
27(38.5)
66(23.6)

nonpregnant
(n=174)
n (%)
18(35.2)
22(31.4)
134(48.0)

when compared with the non-pregnant
women.

Table 3 Frequency and mean+SD serum Zinc level in pregnant and non-pregnant women
n
Mean+SD
Non-pregnant (174)
Pregnant

Serum zinc
<70n(%)

level (ug/dl)>70

89.9±21.0

40(23.0%)

134(77.0%)

Unadjusted
OR(95%Cl)

p-value

(126)

st

(49)

82.6±23.2

18(36.7%)

31(63.3%)

1.94(0.98-3.83)

0.05

nd

2 trimester

(33)

71.5±21.8

21(63.6%)

12(36.4%)

5.86(2.65-12.9)

<0.0001

3rd trimester

(44)

78.8±26.1

21(47.7%)

23(52.3%)

3.05(1.53-6.09)

0.001

1 trimester

The mean serum zinc level with respect to parity is demonstrated in Table 4. Significantly
higher level of serum zinc was found (p=0.03) in women having no children versus women
with ≥6 number of children.
Table 4 Association between serum Zinc levels and number of children
(Children)
n

(mothers)
N

Mean+SD

Serum zinc
<70
n (%)

level (ug/dl)
>70
n (%)

Unadjusted
OR(95%Cl)

pvalue

0

78

92.9±23.7

32(41.0%)

46(59.0%)

1-2

102

85.7±21.9

33(32.4%)

69(67.6%)

1.45(0.78-2.68)

0.23

3-5

92

86.3±22.3

32(34.8%)

60(65.2%)

1.30(0.69-2.43)

0.40

≥6

28

78.6±21.2

5(17.0%)

23(82.1%)

3.20(1.10-9.30)

0.03

The association between serum zinc level and the different variables were analyzed (Table 5).
A significance association has been found in married and un- married women (P=0.02).
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Table 5 Association between different variables with serum Zinc levels among rural and urban women
S. Zinc ≤70µg/dl
n (%)

Variables
Age:
<20 yrs.
≥20 yrs.
Married
Un-married
Age at marriage:
<17 yrs.
≥17 yrs.
Children:
Yes
No
BMI:
<23 kg/m2
≥23 kg/m2
Literate
Illiterate
Urban
Rural

S. Zinc >70µg/dl
n (%)

Unadjusted
OR(95%CI)

P-value

22(32.4%)
99(29.8%)
100(33.3%)
21(21.0%)

46(67.6%)
233(70.2%)
200(66.7%)
79(79.0%)

1.12(0.64-1.97)

0.67

1.88(1.09-3.22)

0.02

20(32.2%)
80(33.6%)

42(67.8%)
158(66.4%)

0.94(0.51-1.70)

0.84

68(30.6%)
32(41.0%)

154(69.4%)
46(59.0%)

0.63(0.37-1.08)

0.09

71(31.3%)
50(28.9%)

156(68.7%)
123(71.1%)

1.11(0.72-1.72)

0.60

51(30.4%)
70(30.2%)
60(27.4%)
61(33.7%)

117(69.6%)
162(69.8%)
159(72.6%)
120(66.3%)

1.00(0.65-1.55)

0.96

0.74(0.48-1.13)

0.17

DISCUSION
Zinc deficiency appears to be an important

known to decrease the availability of zinc ,

public health problem in many developing

likely

countries, including Iraq9, 10. In our

consuming large quantities of cereal

sample of women included, the overall

proteins. Therefore, the zinc status in

prevalence of zinc deficiency was 30.2%,

population reported here appears to be

of whom 12.7% women were severe zinc

associated, at least in part, with low

deficient. It is therefore, such a high

intakes of poorly available dietary zinc13.

prevalence of low zinc status in the women

But in fact, we noticed that this low zinc

during child bearing age is especially

status (<70 ug/dl) is highly associated with

noteworthy because several factors are

course of pregnancy in women. Zinc

known to impact negatively on zinc status.

deficiency appears to be highly prevalent

Of these, can be insufficient intake of

in the pregnant women 60/126(47.6%)

dietary zinc and physiological stress by

compared to 40/176(23.0%) non-pregnant.

pregnancy

11,12

deficiency
developing

Mild to moderate zinc

is

common

countries,

in

several

because

thus the prevalence of zinc deficiency is
to

be

high

in

a

population

Similar decline in serum zinc levels during
pregnancy is reported by others14,

the

Considering the differences in risk factors

commonly consumed staple food have low

across countries, rural women during child

zinc contents and are rich in phytates. The

bearing age have significantly lower mean

phytate contents of cereal

serum zinc levels compared to urban

proteins is
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women15. But, in our study, the mean
serum zinc level was nearly similar in rural
and urban women, which confirmed the
data

presented

are

likely

to

be

a

representative of the general population
actual data, although, zinc bioavailability
based on zinc intake and availability factor
(percentage of available dietary zinc) has
not been determined, which is a limitation
of this study. However, it is likely that the
changes in serum zinc level were caused
solely by other factors. i.e. a vast majority
of females studied were married with an
age >20 years, multi parity, illiterate,
medium-poor socioeconomic status and in
the

second

pregnancy,

and
all

third
these

trimesters
factors

of
may

collectively affected serum zinc level and
zinc status in women during child bearing
age.
In conclusion, a low zinc status is present
in 30.2% of women during child bearing
age. This finding suggests that greater
priority should be given to the correction
of abnormal zinc status in susceptible
women.
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اﻟﺧﻼﺻﺔ
ﻧﻘص اﻟﺧﺎرﺻﯾن ﻟد اﻟﻧﺳﺎء ﺧﻼل ﺳن اﻻﻧﺟﺎب

اﻟﺧﻠﻔ ﺔ واﻻﻫداف :ﯾﺑدو أن ﻧﻘص اﻟﺧﺎرﺻﯾن ﺗﻛون ﻣﺷ ﻠﺔ ﺻﺣ ﺔ ﻋﺎﻣﺔ وﻣﻬﻣﺔ ﻓﻲ ﺟﻣ ﻊ أﻧﺣﺎء اﻟﻌﺎﻟم ،واﻟﻬدف ﻣن ﻫذﻩ
اﻟدراﺳﺔ ﻫو ﺗﻘﯾ م ﺣﺎﻟﺔ اﻟﺧﺎرﺻﯾن ﺑﯾن اﻟﻧﺳﺎء ﻓﻲ ﺳن اﻻﻧﺟﺎب.

طرق اﻟ ﺣث :ﺷﻣﻠت اﻟدراﺳﺔ  ٤٠٠اﻣرأة و ﺎﻧت أﻋﻣﺎرﻫن ﻣﺎ ﺑﯾن  ٤٥-١٥ﻋﺎﻣﺎً ،ﻣﻧﻬم  (%٥٤.٧)٢١٩ﻣن اﻟﻣﻧﺎط

اﻟﺣﺿرﺔ ،و (%٤٥.٣)١٨١ﻣن اﻟﻣﻧﺎط اﻟرﻔ ﺔ .ﺟﻣﻊ اﻟﺑ ﺎﻧﺎت ﺎﻧت ﺧﻼل اﻟﻔﺗرة ﻣﺎ ﺑﯾن آب  ٢٠١٥وﺣﺗﻰ ﻧﻬﺎ ﺔ ﺎﻧون
اﻷول  ،٢٠١٦وﺗم ﺗﺣدﯾد ﻣﺳﺗو اﻟﺧﺎرﺻﯾن ﻓﻲ ﻣﺻﻞ اﻟدم.
اﻟﻧﺗﺎﺋﺞ:

ﺎﻧت  (%٣٠.٠)١٢١ﻣن اﻟﻧﺳﺎء ﺗﻌﺎﻧﻲ ﻣن ﻧﻘص اﻟﺧﺎرﺻﯾن ) <٧٠ﻣﺎ رو رام /د ﺳﯾﻠﯾﺗر( ،ﻣﻧﻬن

 (%١٢.٨)٥١ﻟدﯾﻬن ﻧﻘص ﺷدﯾد ﻓﻲ اﻟﺧﺎرﺻﯾن ) <٥٠ﻣﺎ رو رام /د ﺳﯾﻠﯾﺗر( و (%١٧.٥)٧٠ﻣن اﻟﻧﺳﺎء ﻟدﯾﻬن ﻧﻘص
ﻫﺎﻣﺷﻲ ﻓﻲ اﻟﺧﺎرﺻﯾن ) ٧٠-٥٠ﻣﺎ رو رام /د ﺳﯾﻠﯾﺗر(.

اﻻﺳﺗﻧﺗﺎج :أظﻬرت اﻟدراﺳﺔ ﻧﻘص ﻣﻌدل اﻟﺧﺎرﺻﯾن ﺑﯾن اﻟﻧﺳﺎء ﺧﻼل ﺳن اﻻﻧﺟﺎب ﻣﻊ اﻧﺗﺷﺎر ﻋﺎﻟ ﺔ ﻓﻲ اﻟﻧﺳﺎء اﻟﺣواﻣﻞ.
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IS FINE NEEDLE ASPIRATION CYTOLOGY A VALID DIAGNOSTIC TOOL IN
NODULAR GOITER?
HAYDER HUSSEIN IBRAHIM FRCSED*
MOWAFAQ M. BAHADIN FRCS, CABS**
Submitted 10 April 2016; accepted 17 June 2016
ABSTRACT
Background: Fine needle aspiration cytology (FNAC) is commonly used tests for diagnosis
of thyroid nodules. Is available procedure and provides specific diagnosis rapidly with
minimal complications.
Aim: To assess the validity of FNAC in the evaluation of thyroid nodules performed at our
institution and to compare our results with other studies elsewhere.
Patients and methods: This study was conducted on 51 consecutive patients who underwent
FNAC for diagnosis during the period from Feb 2012-Feb 2015. The final histopathological
diagnosis was considered the gold standard.
Results: The sensitivity, specificity, accuracy, positive predictive value, and negative
predictive value of FNAC for the diagnosis of neoplastic thyroid nodules were 84.6%,
97.3%, 94.1%, 91.6%, 94.8% respectively. Papillary carcinoma was the common type in
neoplastic group (53.8%).
Conclusion: Our study suggest that FNAC is a sensitive , specific and accurate initial
diagnostic test for the preoperative evaluation of patients with thyroid nodules. Our results
are comparable with current published articles and the clinician should be encouraged to use
FNAC as the initial modality in assessment of thyroid nodules.
Duhok Med J 2016; 10 (1): 90-98.
Keywords: Thyroid nodule, Fine needle aspiration cytology, Accuracy.

N

odular goiter remains a problem of

thyroid gland but fine needle aspiration

enormous magnitude all over the

cytology

(FNAC)

gives

direct

world. The problem in clinical practice is

morphological

to distinguish reliably the few malignant

supplanted

tumors from the many harmless nodules.

preoperative evaluation of thyroid nodules.

Thyroid

reported

Histological examination of the removed

prevalence of 4–7% of adult population

thyroid swelling is the most accurate way

and fewer than 5% of adult thyroid

to determine the pathology.

nodules are malignant1

FNAC

There are a variety of tests giving

diagnostic test for assessment of nodular

anatomical and functional information (as

goiter and give a significant increase in

isotope scan and ultrasound) about the

the diagnosis of malignant lesion of

nodules

have

a

is

information
most

other

and

has

tests

for

established as a first line
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thyroid2,3. FNAC is therefore used as the

solitary or multiple nodules were included

key investigation in combination with

in the study. Informed consent was

imaging investigations in many recognized

obtained from all participants included in

centers to diagnose or exclude malignancy

the study. FNAC was performed on all

in nodular goiter. Several studies have

solitary nodules and dominant nodules of

reported a high degree of specificity,

multinodular goiter. Fine needle aspiration

sensitivity,

negative

was done by pathologist using a 22- or 23-

predictive values of FNAC for thyroid

gauge needle attached to a 20 cc air tight

lesion3,4.

disposable syringe without Ultrasound

positive

and

without

guide. Samples were smeared onto glass

limitations; accuracy is lower in suspicious

slides and fixed in 95% methanol, along

cytology and in follicular neoplasms. The

with one or two air-dried smears for May

main aim of FNAC is to identify nodules

Grunwald Giemsa (MGG) stain. In cystic

that require surgery and those benign

lesions, after aspiration of fluids, the lesion

nodules that can be observed clinically and

was again aspirated. The fluid was

decrease the overall thyroidectomy rate in

centrifuged and smears are made from

patients with benign diseases.

sediment. Wet-fixed smears were stained

This study is aimed at determining the

with

diagnostic accuracy of FNAC of thyroid

Papanicolaou

nodules performed at our institution and to

smears were stained with MGG stain.

compare our results with other studies

Type of surgical operation performed

elsewhere.

depend on the pathology of the gland and

MATERIALS AND METHODS
A cross sectional study was conducted on

surgical

fifty one patients with goiter (multiple and

main outcome measures were to correlate

solitary thyroid nodules) during the period

the preoperative diagnostic workup with

Feb.2012–Feb.2015

FNAC along the clinical findings with that

FNAC

is,

however,

in

not

Duhok

private

Hematoxylin

and

stains,

specimen

Eosin

while

was

and
air-dried

sent

for

histopathology in all operated cases. The

hospitals. All patients underwent complete

of postoperative pathological findings.

history

examination,

Inclusion criteria include those patients

otolayrngeal assessment, hormonal assay

presenting with thyroid swelling who

(serum T3, T4 and TSH), ultrasound

underwent FNAC, thyroid surgery and

examination and chest x-ray. Isotope

histopathological examination. Exclusion

thyroid scan was not performed because it

criteria was those patients having FNAC

taking,

physical

is not available. Patients showing either
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done but did not had thyroid surgery and
patients with unsatisfactory aspirate.
The sensitivity, specificity, diagnostic
accuracy , positive and negative predictive

Table 1 Study Sample by Demographic and
Clinical Characteristics
Characteristic
Total Cases
No.
%
Age
< 20 year
2
3.9%

values of FNAC in diagnosing thyroid
lesions relative to the final histological
diagnoses

were

analyzed

by

SPSS

software, according to the following

Sex
Presenting
complaint

equation:
Sensitivity = True positive/ True positive +
False negative Specificity = True negative/
True negative + False positive Positive
predictive value = True positive/ True
positive

+

False

positive

Negative

predictive value = True negative/ True
negative + False negative Diagnostic
accuracy = True positive + True negative /
Total number of patients
Statistical analysis was done using SPSS
software.
RESULTS
This study consist of 51 cases, there were
44 females and 7 males F/M 6.3/1. Age
range was 19–70 years, mean age and
standard deviation was 44.8 ± 15.43.
All patients presented with swelling in the
front of the neck (100%), other complaint
was pain in the neck (3.9%), pressure
effect mainly shortness of breath (13.7%).
Multinodular goiter in (70.5%) and solitary
nodule in (29.4%) as in Table 1.

92

Duration
Site
of
swelling

20 - 30
31 - 40
41 - 50
> 50
Male
Female
Swelling
Pain
Pressure
effect
1 – 5 months
6 – 12 months
> 1 year
Right lobe
Left lobe
Both lobes

9
13
14
13
7
44
51
2
7

17.6%
25.4%
27.4%
25.4%
13.7%
86.2%
100%
3.9%
13.7%

15
20
16
8
7
36

29.4%
39.2%
31.3%
15.6%
13.7%
70.5%

FNAC was categorized into neoplastic and
non-neoplastic groups (no intermediate
group recorded in current study) and
results were compared with the
corresponding histopathological diagnosis
shown in Table 2. We identified one false
positive result from neoplastic group and
two false negative results from benign
group as in Table 3 and histopathological
diagnosis was shown in Table 4.
Table 2 Type of Lesion by FNAC and
Histopathology
Type of lesion
FNAC Histopathology
NonSolitary
6
5
neoplastic nodular
31
24
goiter
2
9
Multinodular
goiter
Hashimoto,s
thyroiditis
Neoplastic Follicular
3
3
adenoma
0
1
Follicular
8
7
carcinoma
0
1
Papillary
1
1
carcinoma
Medullary
carcinoma
Anaplastic
carcinoma
Total
51
51
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Table 3 False FNAC Yield by Histopathological
Diagnosis
False
No.
FNAC
Histopathological
Results
Yield
Diagnosis
False
1
Follicular Hashimoto,s
positive
adenoma thyroiditis
False
negative

1

1

Nodular
goiter

Papillary
carcinoma

Nodular
goiter

Follicular
adenoma

Table 4 Study Sample by Histopathological
Diagnosis
Hisopathological Diagnosis
Number (%)
Multinodular goiter
Solitary nodulear goiter
Hashimoto,s thyroiditis
Follicular adenoma
Follicular carcinoma
Papillary carcinoma
Medullary carcinoma
Anaplastic carcinoma

24 (47)
5 (9.8)
9 (17.6)
3 (5.8)
1 (1.9)
7 (13.7)
1 (1.9)
1 (1.9)

expectancy due to the low malignant
potential of thyroid nodule.
FNAC of the thyroid gland has radically
changed the management of patients with
thyroid disease. It is an efficient method of
differentiating benign from malignant
thyroid nodules and is widely accepted as
the most specific diagnostic test in the
preoperative

assessment

of

thyroid

nodules5,6,7.
In the present study, the age of patients
ranged from 19-70 years with mean of
44.8 years and majority of patients were in
their 4th decade (27.4%). Females were
more affected than males (F/M 6.3 :1) Our
results were in agreement with other
studies8,9,10,11,12. The commonest lesion

Analysis of the FNAC results obtained

was

non-neoplastic

condition

and

were compared with the histological

comprised 74.5% while neoplastic lesion

findings in order to rule out malignancy.

25.4%. Out of the neoplastic lesions,

The analysis yielded a sensitivity of

papillary neoplasms were the commonest

84.6%,

specificity

97.3%,

positive

53.8% (seven out of thirteen patients)

value

91.6%,

negative

which is similar to other studies8,10. The

predictive value of 94.8% and test

sensitivity and specificity for FNAC in

accuracy of 94.1% as in Table 5.

published series range between 65-98% for

Table 5 Validity of FNAC Test

sensitivity

predictive

of

Specificity
Sensitivity
Positive Predictive Value

97.3%
84.6%
91.6%

Negative Predictive Value
Accuracy

94.8%
94.1%

specificity

and
13,14,15,16

73-100%

for

. In our study, the

analysis of the data revealed sensitivity of
84.6% and specificity of 97.3%, which
translates into a test accuracy of 94.1%.

DISCUSSION
Early diagnosis of thyroid cancer still

The results of our study are comparable

maintains its importance for higher life

parts of the world. Kumar et al. in their

with the published data from different
study on 89 patients with enlarged thyroid
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gland reported a sensitivity of 77%,

the

specificity of 100%, and test accuracy of

differentiated follicular carcinomas. It is

97.7%

16,17

. Similarly, a study conducted by

follicular

adenomas

and

well

reported that such conditions may lead to

Nggada et al. in a teaching hospital in

false-positive results20,21.

Nigeria reported a sensitivity of 88.9%,

The false negative rate (FNR) is defined as

specificity of 96.1%, and test accuracy of

the percentage of patients with benign

94.2%7. The wide range of values for

cytology in whom neoplastic lesions are

sensitivity and specificity reported by

later confirmed after thyroidectomy. The

different studies

false negative FNAC results may occur

may be attributed to

differences in number of cases and the

because

included

Some

misinterpretation of cytology and are of

authors categorize follicular lesions as

great concern because they indicate the

histopathologically benign, while others

potential to miss a malignant lesion22.

categorize these lesions as malignant13,14.

However, it is difficult to calculate the true

In our study, we evaluated the follicular

frequency

lesions in the neoplastic category . Factors

because only a small percentage of patients

that may reduce the validity of FNAC

with benign cytological findings undergo

include,

the

surgery. In the present study, false

cytopathologist, inadequate sampling and

negative FNA has occurred in two out of

difficulties of differentiation of benign and

thirty seven (5.4%) patients with benign

malignant follicular lesions. Inadequate

diagnosis. This is consistent with reports in

sampling often results from calcified

the literature that suggest a false negative

nodules

rate of 2 - 7%23,24.

diagnostic

categories.

inexperience

or

of

nodules

with

cystic

of

of

sampling

false

error

negative

or

results,

degeneration in larger areas. US guided

Limitation of our study was small sample

sampling reduces the error in diagnostic

size, inconclusive (intermediate) group

13,18,19

test rates in such conditions

.

was not detected in our study which might

Most common lesions that contribute to

be due to small sample size as well as the

false-positive results, as in our study, are

FNAC

nodular lesion . The false positive rate in

ultrasound guide.

neoplastic group amounted 8.3%. In

In conclusion

general, it may be difficult to establish a

FNAC is a sensitive, specific and accurate

cytologic differentiation between follicular

initial diagnostic test for the preoperative

hyperplastic nodules which are diagnosed

evaluation

as suspicious for malignancy or some of

nodules. Our results are comparable with

94

were

of

performred
our study

patients

without

suggest that

with

thyroid
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current published articles and the clinician
should be encouraged to use FNAC as the
initial modality in assessment of thyroid
nodules.
Conflict of Interests
The authors declare that there is no
conflict

of

interests

regarding

the

publication of this paper
REFERENCES
1. Guido M. Sclabas, Gregg A. Staerkel,
Suzanne E.Shapiro, etal Fine Needle
aspiration of thyroid & correlation
with
histopathology
in
a
contemporary series of 240 patients.
Am J Surgery 2003; 186: 702-10
2. Orell RS, Sterrett GF, Walfars MN,
Whitaker D. Manual and atlas of fine
needle aspiration cytology, 3 rd ed.
U.K, London: Elsevier Publication;
1996. p. 110
3. Yassa L, Cibas ES, Benson CB,
Frates MC, Doubilet PM, Gawande
AA, et al. Long-term assessment of a
multidisciplinary approach to thyroid
nodule diagnostic evaluation. Cancer
2007;111:508-11
4. Serna de la Saravia C, Cuellar F,
Saravio Day E, Harach HR. Accuracy
of aspiration cytology in thyroid
cancer: A study in 1 institution. Acta
Cytol 2006;50:384-6.
5. Haruna A. Nggada, Alhaji B. Musa,
Bata M. Gali,Mustapha I A. Khalil:
Fine Needle Aspiration Cytology Of
Thyroid Nodule(S): A Nigerian
Tertiary Hospital Experience. The
Internet Journal of Cardio-vascular
Research 2006; 5(1): 1.

6.

Tabaqchali M A, Hanson J M,
Johnson S J, WadehraV, LennardT
W, Proud G. Thyroid aspiration cytology in Newcastle: a six year
cytology/histology correlation study.
Ann R Coll Surg Engl 2000;82(3):
149-55
7. Nggada H A, Khalil M I A. Fine
Needle Aspiration Cytology (FNAC)
Technique as a diagnostic tool of
tumours in the UMTH, Nigeria.
Highland Medical Research Journal
2003; 1(3): 28-30.10.
8. Gupta M, Gupta S, Gupta VB.
Correlation of fine needle aspiration
cytology with histopathology in the
diagnosis of solitary thyroid nodule. J
Thyroid Res. 2010;18:37–40
9. Alam M, Qureshi H, Jan QA.
Accuracy of FNAC as a diagnostic
modality in the management of
solitarythyroid nodule. J Med Sci.
2010;18:94–61
10. Dorairagen N and Jayashree N.
Solitary nodule of the thyroid and role
of fine needle aspiration cytology in
diagnosis. J Indian Med Assoc, 1996;
94: 50-61
11. R. Bakhos, S. M. Selvaggi, S. Dejong,
et al., “Fine-needle aspiration of the
thyroid:
rate
and
causes
of
cytohistopathologic
discordance,”
Diagnostic Cytopathology, vol. 23, no.
4, pp. 233–237, 2000.
12. J. L. Morgan, J. W. Serpell, and M. S.
P. Cheng, “Fine-needle aspiration
cytology of thyroid nodules: how
useful is it?” ANZ Journal of
Surgery,2003 vol. 73, no. 7, pp. 480–
483.
95

EVALUATION OF SERUM ZINC LEVEL IN LIVER CIRRHOSIS PATIENTS

13. PandeyP, Dixit A, Mahajan NC. Fineneedle aspiration of thyroid: A
cytohistologic correlation with clinical
evaluation of discordant cases.
Thyroid Res. Pract 2010;9:32-9
14. BaggaPK, Mahajan NC. Fine-needle
aspiration cytology of thyroid
swellings: How useful and accurate is
it? Indian J Cancer 2010;47:437-42
15. Haberal AN, Toru S, Ozen O, Arat Z,
Bilezikçi B. Diagnostic pitfalls in the
evaluation of fine needle aspiration
cytology of the thyroid: Correlation
with histopathology in 260 cases.
Cytopathology 2009;20:103-8.
16. Amrikachi M, Ramzy I, Rubenfeld S,
Wheeler TM. Accuracy of fine-needle
aspiration of thyroid. Arch Pathol Lab
Med 2001;125:484-8.
17. Kumar S, Aqil S, Dahar A. Role of
fine needle aspiration cytology in
thyroid diseases. J Surg Pak
2008;13:22-5.
18. Ali SZ. Thyroid cytopathology:
Bethesda and beyond. Acta Cytol
2011;55:4-12
19. Borget I, Vielh P, Leboulleux S, Allyn
M, Iacobelli S, Schlumberger M, et al.
Assessment of the cost of fine-needle
aspiration cytology as a diagnostic
tool in patients with thyroid nodules.
Am J Clin Pathol 2008;129:763-71
20. Esmaili HA, Taghipour H. Fineneedle aspiration in the diagnosis of
thyroid disease: An appraisal in our
institution. ISRN Pathology [Internet].

96

21.

22.

23.

24.

2012 Jun [cited 2012 Aug 2];
912728:[about 4 p.]
Dündar E, Paþaoðlu Ö, Kebapçý M,
Bildirici K. Retrospective evaluation
of fine needle aspiration biopsy of the
thyroid. Turkiye Klinikleri J Med Sci
2002; 22:14-7
Hall TL, Layfield LJ, Philippe A,
Rosenthal DL. Source of diagnostic
error in the fine needle aspiration of
the thyroid. Cancer 1989;63:718-25.
Layfield LJ, Reichman A, Bottles K,
Giuliano A. Clinical determinants for
the management of thyroid nodules by
fine needle aspiration cytology. Arch
Otolaryngol Head Neck Surgery
1992;182:717-21
Liel Y, Ariad S, Barchana M. Long
term follow up of patients with
initially benign thyroid fine needle
aspiration. Thyroid 2001;11:775-8

Duhok Medical Journal

Volume 10, Issue 1, 2016

@@ón‚íq
@@
@@_ôÙŽî‹ @bîò†aîŠóq@bä‹Ùäb“ïånò†@íi@ó’bi@bØóÙŽîŠ@ŽôÙîŒŠò‡i@ôîóäb’@æŽïäí¹@båm‹ Šòì@ŽõŠó÷
@@
@ŽõŠó÷@N‡îì‹îbm@a‡äþ @æŽïŽî‹ @bä‹Ùäb“ïånò†@íi@çbåï÷ŠbÙi@ónŽïè†@íØ@ó“à@æŽïÙŽîŠ@ˆ@óÙŽï÷@ŽôÙîŒŠò‡i@ôîóäb’@æŽïäí¹@båm‹ Šòì@ZôØó“Žïq
@@_õŒíÜb÷@æîáŽïÙi@ì@ŒóÝi@pò††@oìŠ†@bØóä‹Ùäb“ïånò†@óÙŽîŠ@Äó÷
@ßó †@ç‹Ø†@ ŠòìaŠói@ì@óà@Óò‡Ü@Žõ‡îì‹îbm@æŽïÙŽî‹ @bä‡äbäóÜóè@íi@ŽôÙîŒŠò‡i@ôîóäb’@æŽïäí¹@båm‹ Šòì@bÙŽîŠ@båmbè‹ŽïÙi@bä‹ØŠbî†@ZwäbàŠb÷
@@Nôäbéïu@æŽïåïÜíØóÄ
@íiˆ@ç‹Ø@óïïmbè@íi@ŽôÙîŒŠò‡i@ôîóäb’@æŽïäí¹@båm‹ Šòì@bä‹ÙïÔbm@íØ@b‚bóä@UQ@ŠóÜ@ça‡àb−ó÷@ómbè@óåïÜíØóÄ@Äó÷@ZŽôåïÜíØóÄ@æŽïÙŽîŠ
@@N†Šò‡äbn@Ûòì@ôvïóä@bä‹ÙïÔbm@ßó †@ç‹Ø†ŠòìaŠói@óåmbè†@ãb−ó÷@ì@ŽõRPQU@bmaí’@bmóè@ŽõRPQR@bmaí’@ˆ@Šóè@Žôä‹Ùäb“ïånò†
@íi@ôîóäb’@æŽïäí¹@båm‹ Šòì@bÙŽîŠ@bî@ôn“ @bïïnìŠ†@a‰ŽîŠ@ì@õ‡äó¸ójîbm@a‰ŽîŠ@ì@õŠa‡nóè@a‰ŽîŠ@íØ@‹ØŠbî†@ŽôåïÜíØóÄ@Zãb−ó÷
@@@NÚŽï÷@Òîì‡Ü@EYTNQ@ì@EYWNS@L@EXTNV@Zìíi@õòíŽï’@ôÅi@õ‹Žï’ó−óq@æŽïÙŽî‹ @bä‹Ùäb“ïånò†
@bä‡äbäóÜóèì@ç‹Ùäb“ïånò†@íi@ónìŠ†@ÛóÜó @ì@‡äó¸ójîbm@ì@Ša‡nóè@bØóÙŽîŠ@ŽôÙîŒŠò‡@ i@ôîóäb’@æŽïäí¹@båm‹ Šòì@Zãb−ó÷Šò†
@æŽîŠa†ˆ@ íä@ì@õ‹ÙÄýói@æŽïî@õíä@æŽïåïÜíØóÄ@ßó †@ç†ŠìaŠói†@ŽôåïÜíØóÄ@æŽïàb−ó÷@N‡îì‹îbm@a‡äþ @æŽïŽî‹ @íi@ŽôîŠó Šón“ä@õŠói@ŽôÙŽïrnò†
@@NôÙŽïrnò†@bä‡äbäóÜóè@íi@æåïiŠbÙi@ŽôÙŽîŠ@ŽôÄ@æŽï’†@óà
@@
@@
@@

97

EVALUATION OF SERUM ZINC LEVEL IN LIVER CIRRHOSIS PATIENTS

اﻟﺧﻼﺻﺔ
ﻫﻞ اﻟرﺷﻒ اﻻﺑر اﻟدﻗﯾ أداة ﺗﺷﺧ ﺻ ﺔ ﺻﺣ ﺣﺔ ﻷﻧﺳﺟﺔ ﻋﻘد اﻟﻐدة اﻟدرﻗ ﺔ؟

اﻟﻬدف :ﺗﻘﯾ م دوراﻟﺗﺷﺧ ص ﺑواﺳطﺔ اﻟرﺷﻒ اﻻﺑر اﻟدﻗﯾ ﻷﻧﺳﺟﻪ ﻋﻘد اﻟﻐدة اﻟدرﻗ ﺔ وﻣﻘﺎرﻧﺗﻬﺎ ﻣﻊ ﻧﺗﺎﺋﺞ اﻟﻔﺣص اﻟﻧﺳﯾﺟﯽ

ﻟﻠﻐدﻩ ﻌد إﺟراء اﻟﻌﻣﻠ ﺔ اﻟﺟراﺣ ﺔ.

اﻟطر ﻘﺔ :ﻫذﻩ اﻟدراﺳﺔ ﺷﻣﻠت  ٥١ﺣﺎﻟﺔ ﻣرﺿ ﺔ )  ٤٤ﻣن اﻻﻧﺎث و ٧ﻣن اﻟذ ور(

ﻌﺎﻧون ﻣن ﻋﻘد اﻟﻐدة اﻟدرﻗ ﺔ ﺧﻼل

اﻟﻔﺗرة ﻣن ﺷ ﺎ  ٢٠١٢ﻟﻐﺎ ﺔ ﺷ ﺎ  .٢٠١٥ﻟﻛﻞ ﻣرض ﺗم اﺧذ ﻋﯾﻧﺔ اﻟرﺷﻒ اﻻﺑر ﻋﻠﯽ ﺷراﺋﺢ زﺟﺎﺟ ﺔ وﻣﻌﺎﻟﺟﺗﻬﺎ ﻣﺎدة
اﻟﻬ ﻣﺎﺗو ﺳﻠﯾن واﻻﯾوﺳﯾن ودراﺳﺔ اﻟﻧﺗﺎﺋﺞ وﻣﻘﺎرﻧﺗﻬﺎ ﺎﻟزرع اﻟﻧﺳﯾﺟﯽ ﻟﻧﻔس اﻟﻣرض.
اﻟﻧﺗﺎﺋﺞ  :أظﻬرت اﻟدراﺳﺔ ان اﻟرﺷﻒ اﻻﺑر اﻟدﻗﯾ ذو ﻓﺎﻋﻠ ﺔ ﺑﯾرة ﻓﻲ ﺗﺷﺧ ص اﻻورام اﻟﺧﺑﯾﺛﺔ ﻟﻠﻐدة اﻟدرﻗ ﺔ و ﺎﻧت ﻧﺳ ﺔ
ﺣﺳﺎﺳ ﺔ اﻟﻔﺣص  %٨٤.٦وﺧﺻوﺻ ﺔ ﻓﯽ اﻟﺗﺷﺧ ص  %٩٧.٣واﻟدﻗﺔ اﻟﺗﺷﺧ ﺻ ﺔ .%٩٤.١

اﻻﺳﺗﻧﺗﺎج :اﻋﺗﻣﺎداً ﻋﻠﯽ ﻧﺗﺎﺋﺞ ﻫذﻩ اﻟدراﺳﺔ ﺗﺑﯾن أن ﻓﺣص اﻟرﺷﻒ اﻻﺑر اﻟدﻗﯾ ﻟﻌﻘد اﻟﻐدة اﻟدرﻗ ﺔ ﻫو ﺣﺳﺎس وﻣﺗﺧﺻص

وذا دﻗﺔ ﺗﺷﺧ ﺻ ﺔ ﻋﺎﻟ ﺔ ﻓﯽ ﺣﺎﻻت أورام اﻟﻐدة اﻟدرﻗ ﺔ ااﻟﺳرطﺎﻧ ﺔ وﻣﻘﺎرﺔ ﻟدراﺳﺎت أﺧر ﻣﻣﺎﺛﻠﺔ وﻣن اﻟﻣﻔﺿﻞ اﺳﺗﺧداﻣﻬﺎ
ﻟﺗﻘﯾ م ﺣﺎﻻت ﻋﻘد اﻟﻐدة اﻟدرﻗ ﺔ.
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EVALUATION OF SERUM ZINC LEVEL IN LIVER CIRRHOSIS PATIENTS IN
DUHOK GOVERNORATE
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ABSTRACT
Background: In chronic liver disease, cirrhosis is a consequence that is whereby fibrous scar
replaces normal hepatic tissue which leads to progressive loss of liver function. It is mostly
caused by alcohol consumption and viral hepatitis B or C. Low serum zinc level is prevalent
in liver cirrhosis and appears to be due to decreased oral intake especially intake of animal
products, increase in cytokines or hormones responsible for zinc breakdown, increases zinc
loss from kidneys and decreased gastrointestinal absorption secondary to congestion caused
by portal hypertension.
Aim of study: To measure serum zinc level in liver cirrhosis in Duhok Governorate.
Methods: This case control study was conducted on a population of 70 randomly selected
sample of patients with liver cirrhosis from 1st of January 2015 to 30th of December 2015,
who come for follow up in the center of Gastrointestinal and Hepatic Disease, Duhok
governorate, Iraq and those who admitted in the medical ward at Azadi General Teaching
Hospital and 70 of matched healthy individuals as control group. Patients were interviewed,
examined, and their blood samples taken for zinc level and assessment of Child–Pugh score
was done for them.
Results: The mean zinc level in cases group was 73.11µg/dl versus 81.24 in control group ( P
= 0.006). The number of participants, who were low for zinc level was 29 (41.4%) versus 14
(20%) in cases and control groups respectively (P = 0.006). As severity of liver cirrhosis
increased, the zinc level decreased, it was 2 (14.3%) in class A, versus 19 (43.2%) in class B,
versus 8 (66.7%) in class C of Child-Pugh score, the P value was significant at 0.024.
Conclusion: Hypozincemia is very common in patients with liver cirrhosis in Duhok. A
routine measurement of serum zinc level in these patients is esssential in the management,
which will decrease the progression of liver cirrhosis.
Duhok Med J 2016; 10 (1): 1-9.
Keywords: liver cirrhosis, Zinc.

C

irrhosis is a long term liver damage

variations among genders, ethnic groups

in which the healthy liver tissue

and geographical areas1 .Majority of

replaced by fibrosis and this leads to liver

patients remain asymptomatic until they

failure.. The most common causes behind

decompensate when disease is advanced.

cirrhosis are alocholism and hepatitis B or

The clinical features of decompensated

C. The distribution of liver cirrhosis shows

liver disease are accumulation of fluid in

*Department of Medicine, college of medicine, University of Duhok; Azadi Teaching Hospital, Duhok; Iraq.
**Oncology department, Azadi Teaching Hospital, Duhok; Iraq.
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the abdominal cavity, bacterial infection of

animal protein, increase in cytokines or

peritoneum, encephalopathy due to liver

hormones responsible for zinc breakdown,

cirrhosis

increases zinc loss from kidneys and

and

bleeding from varices

secondary to portal hypertension. The

decreased

clinical examination may show different

secondary to congestion caused by portal

findings

hypertension5.

that

needs

hepatic

or

gastrointestinal

absorption

gastrointestinal evaluation to identify the

The protein produced by liver decreased in

underlying cause2.

cases

The zinc, is a metallic element in group

metallothionein (MT) is a protein formed

twelve of the periodic table (Zn, also

by liver have an important role in zinc

called spelter) and its atomic number is

metabolism, when oxidants process occur

3

of

liver

cirrhosis.

The

30 .

zinc released by this protein, the released

Zinc is important for maturity of immune

zinc is essential in prevention of liver

system. As its essential for function of

damage (cirrhosis). so any defects in

almost 300 enzymes of human body4. Zinc

synthesis of this protein will lead to zinc5.

has important role against scar formation

It has been suggested that some of the

in liver tissue. It prevents cellular damage

clinical features of liver cirrhosis, such as

caused by oxidative stress. It is estimated

testicular atrophy, loss of body hair, night

that two billion people in the developing

blindness, poor wound healing, poor

countries suffer from zinc deficiency like

appetite, decreased taste and smell acuity,

people living in Iran, whom their main

susceptibility

diet is rice5. While zinc status studied in

sensitivity

Iraqi

neurocognitive performances,

population

showed

that

the

to

to

infections,

drugs,

and

enhanced
decreased
may be

prevalence of severe zinc deficiency

related to zinc deficiency4.

among the studied sample was 2.7%, and

The patients with liver cirrhosis need

mild to moderate zinc deficiency was

regular checkup of serum zinc level in

6

55.7% of the study sample . The daily

order to reduce the worsening of the

required zinc for women is 8 mg/day and

disease. In some cases zinc therapy

for men is 11 mg/day. Zinc is abundant in

improve clinical outcome of these patients.

foods based on red meats, such as beef,

In addition zink therapy corrects the

lamb and liver3.

reduced serum zinc level and decreases

The low serum zinc level found in patient

blood

with liver cirrhosis appears because of

activating

effects of loss appetite and low intake of

resulting

100

ammonia
muscle
in

concentration

by

glutaminsynthetase,

decreasing

incidence

of
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encephalopathy in patients with liver

is less than 8 cm with ascites and spleen

cirrhosis7.

enlargement),

PATIENTS AND METHODS:

(prothrombin time more than 12 seconds

The population of this case-control study

and serum albumin less than 3.5g/dl),

consisted of a total 70 randomly selected

radiologically (increased echo pattern of

patients diagnosed with liver cirrhosis

liver, liver shrinkage to less than 8cm,

from 1st January 2015 to 30th December

diameter of portal vein more 1.3cm and

2015, who came for follow up in the center

size

of gastrointestinal and hepatic disease and

longitudinally)

those who were admitted in the medical

histopathological report (diffuse fibrosis,

ward at Azadi General Teaching Hospital

obliteration

of

biochemical

spleen

more

than

and
of

central

tests

13cm
previous

vein

and

4

and 70 of healthy individuals as control

regenerating nodules) .

group. The patients were interviewed and

Meanwhile, patients who were on zinc

examined, and their blood samples taken

supplementation therapy, or those on

for zinc level and assessment of Child–

hormonal therapy or cancer chemotherapy

Pugh score as shown in table 18.

were excluded from the study. Further

Table (1) Child Pugh Score

exclusion criteria were pregnancy, acute or

Measure

1 point

2 points

3 points

Total bilirubin,
<34 (<2) 34-50 (2-3) >50 (>3)
μmol/l (mg/dl)
Serum
albumin, g/dl

>3.5

2.8-3.5

<2.8

PT INR

<1.7

1.71-2.30

> 2.30

Mild

Moderate
to Severe

Ascites

None

Hepatic
encephalopath
y

Grade I-II
Grade III(or
IV (or
None suppressed
with
refractory)
medication)

Points Class

One year
survival

Two year
survival

5-6

A

100%

85%

7-9

B

81%

57%

10-15

C

45%

35%

with

liver

cirrhosis.

diarrhoea,

autoimmune
disorder

or

or

(CD4+

patients

with

immunodeficiency
count

<200

and

granulocytopaenia <500/mm3)4.
Fasting serum zinc level were measured by
Flame

Atomic

Absorption

Spectrophotometry, Pye Unicam 2900.
The reference ranges of serum zinc level
were (73-127 µg/dl for male, 70-114 µg/dl
for females)9.
Patients’ informed consents were taken.
Appropriate communication about the
study

Inclusion criteria include patients already
diagnosed

chronic

This

includes clinical finding (when liver span

was

undertaken

with

the

patients/carers.4
Venous blood samples were drawn and
used for determination of serum zinc level
(Flame

Atomic

Absorption
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Spectrophotometry, Pye Unicam 2900)

Females constituted 51.4% (N=) of the

according to the data published by Pye

patients, while number of males and

Unicam Ltd.(reference Pye WPJ. Unicam

females were equal in control group as

atomic absorption data book. 2nd ed. Pye

shown in table 3.

Unicam Ltd; 1976

Table (3) Gender
participants

A specially-designed questionnaire was
used

to

obtain

information

from

distribution

of

study

Male
No. (%)

Female
No. (%)

Total

participants. Information include gender,

Cases

34 (48.6)

36 (51.4)

70 (100)

age, weight. Data on personal health

Controls

35 (50)

35 (50)

70 (100)

including history of chronic illnesses and
any other drugs patient currently receiving
it. All participants underwent a routine
medical history & physical examination as
clinically relevant.

The mean of zinc level in cases group was
73.11 µg /dl versus 81.24 in control group
and the P = 0.006 (Standard deviation in
cases group 20.947 versus 12.702 µg /dl in
control group) as shown in table 4.

All data were analyzed using the Statistical
Package for Social Science (SPSS v21,

Table (4) Difference between cases and control
regarding zinc measurement

Chicago, IL); paired student t- test was

Zinc measure

calculated to assess differences in serum
analyte among groups. Significance of

Mean
(microgm/dl)

Standard
deviation
(microgram/dl

P
value*
0.006**

association between various risk factors

Cases

73.11

20.947

was assessed using Chi-square test. Level

Controls

81.24

12.702

of statistical significance was set at < 0.05.

** the difference is statistically significant

RESULTS
The age of majority of cases was ≥ 60
years (47.1%), while the age of majority of
control group was between 30-40 years
(50%) as shown in table 2.
Table (2) Age distribution of study participants
20-30 30-40 40-50
Cases

yr
2

* Statistical test used: independent t-test

yr
2

50-60

≥ 60

Total

yr No. yr No.
15
18

No.
33

70

(2.9) (2.9) (21.4) (25.7) (47.1)
35
14
14
Controls 0 (0)
7 (10)
(50) (20)
(20)

The number of participants, who were low
for zinc level was 29(41.4%) versus 14
(20%) in both cases and control groups
respectively (P=0.006) as shown in table 5.
Table (5) Difference between cases and control
regarding zinc level
Zinc Level
Normal
No. (%)

Low
No. (%)

P value*
0.006**

(100)
70

Cases

41 (58.6)

29 (41.4)

(100)

Controls

56 (80)

14 (20)

* Statistical test used: Chi squared test
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** the difference is statistically significant

** The difference is statistically significant

The difference in zinc level according to

HBV constitute the majority of cases

age and gender of participants, statistically

39(27.9%) of liver cirrhosis followed by

were not significant as shown in table 6

cryptogenic 19(13.6%) as shown in figure 1.

and 7.
Table (6) Difference in zinc level according to
age of participants
Zinc Level
Age groups
(years)

Normal
No. (%)

Low
No. (%)

20-30

2

0

30-40
40-50
50-60
60 and more

30
16
19
30

7
13
6
17

P
valu*
Not
signif
icant
**

* Statistical test used: Chi squared test
** the difference is statistically not significant
Table (7) Difference in zinc level according to
gender of participants

Figure (1) Causes of Liver Cirrhosis

Diabetes Mellitus (DM) was the most
prevalent

Zinc Level
Gender

Normal
No. (%)

Low
No. (%)

P value*

Male

51 (73.9)

18 (26.1)

Female

46 (64.8)

25 (35.2)

Not
significant**

* Statistical test used: Chi squared test

co

morbidity

among

liver

cirrhosis cases and was diagnosed in 18
(12.9%) patients followed by asthma 4
(2.9%) as shown in table 9.
Table (9) Co-morbidities

** the difference is statistically not significant

Number

%

As severity of liver cirrhosis increased

None

46

32.9

depending on Child Pugh score, the zinc

DM

18

12.9

level decreased; 2 (14.3%) in class A,

Hypertension

2

1.4

versus 19 (43.2%) in class B, versus 8

Asthma

4

2.9

Total

70

100

(66.7%) in class C, (P = 0.024;table 8).
Table (8) Difference in zinc level according to
child Pugh score of patients

DISCUSSION:

Zinc Level
Child Pugh
Score

Normal
No. (%)

Low
No. (%)

A

12 (85.7)

2 (14.3)

B

25 (56.8)

19 (43.2)

C

4 (33.3)

8 (66.7)

* Statistical test used: Chi squared test

P
value*

Elements in blood have important role in
diagnosis

and

prognosis

of

many

10

0.024 **

diseases . Many studies done before and
show

strong

deficiency

relation
and

between

liver

zinc

cirrhosis.
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Pramoolsinsap et al. found that patients

importantance as there is role of zinc

with

supplementation in treatment of viral

chronic

hepatocellular

active
carcinoma

hepatitis,
and

liver

11

hepatitis. Yuasa et al. found that Zinc

cirrhosis have zinc deficiency . In et al.

replacement

have found Chinese patients with liver

hepatitis C virus that is why zinc may play

cirrhosis

zinc

a important role in the development of

deficiency12. Zinc level is correlated with

future plans for treating intractable chronic

eating habit of each community. The

hepatitis C17. Himoto et al. did a study on

developing countries suffer from zinc

role of polaprezinc (complex of zinc and

deficiency more such as people living in

L-carnosine) on inflammation and fibrosis

were

suffering

from

13

prevent

replication

of

Iran, whom their main diet is rice . The

in patients with HCV. They found that

phytate and fiber, which present in cereals,

polaprezinc have an anti-inflammatory

are

zinc

effect on the liver in patients with chronic

absorption14. Malnutrition is prevalent in

liver disease caused by HCV this by

patients with liver cirrhosis secondary to

reducing iron level18.

hepatitis B and C, so measuring zinc level

in the current study we found that zinc

may be a good indicator of nutritional

deficiency correlated with liver cirrhosis19

status in these patients15. Some studies

and indicators of liver failure like total

found difference in zinc levels in human.

bilirubin, albumin, and cholesterol11. Low

Lopez et al. found that zinc level is higher

zinc is more common in liver cirrhosis

responsible

for

decreasing

16

secondary to alcohol consumption20-25.

in men than in women .
In the this study, as there is no significant

Indeed; the low level is more prevalent if

difference between cases and controls

the underlying cause of cirrhosis is alcohol

regarding gender and age, the biases in

in comparison with other causes26. Hepatic

interpretation of zinc level will decrease.

encephalopathy is related to low zinc level

The results of our study showed the main
cause

of

liver

cirrhosis

is

viral

in liver cirrhosis27,28. Accordingly, zinc
therapy

improves

psychometric

the

performances in hepatic encephalopathy29.

majority of cases of liver cirrhosis

On the other hand, some data show no

followed by cryptogenic type. There was

benefit of treatment of zinc deficiency in

significant difference between cases and

comparison to standard treatment30,31.

control group regarding zinc status. These

Despite these mixed results, treatment of

results are keeping with similar other

zinc deficiency

studies (10, 11). The results of are of more

patients

hepatitis(HBV),
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suffering

recommended
from

for

hepatic
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encephalopathy who are reluctant to usual
therapy32,33.
In conclusion, hypozincemia is very
common in patients suffering from liver
cirrhosis. A regular evaluation of serum
zinc in patients with liver cirrhosis will
play a key

role in managment of such

patients and will prevent worsening of the
underlying disease. We need more studies
to evaluate the exact role of zinc
replacement

on

clinical,

pathological

response of patients with cirrhosis in
Duhok.
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اﻟﺧﻼﺻﺔ
ﺗﻘﯾ م ﻣﺳﺗو اﻟﺧﺎرﺻﯾن ﻓﻲ ﻣﺻﻞ اﻟدم ﻟد ﻣرﺿﻰ ﺗﺷﻣﻊ اﻟﻛﺑد ﻓﻲ ﻣﺣﺎﻓظﺔ دﻫوك

اﻟﺧﻠﻔ ﺔ :ﺗﻠﯾﻒ اﻟﻛﺑد ﻫو ﻧﺗﯾﺟﺔ ﻷﻣراض اﻟﻛﺑد اﻟﻣزﻣﻧﺔ اﻟﺗﻲ ﺗﺗﻣﯾز ﺎﺳﺗﺑدال ﻧﺳﯾﺞ اﻟﻛﺑد ﺂﺧر ﻟ ﻔﻲ ﻣﻣﺎ ﯾؤد

إﻟﻰ اﻟﻔﻘدان

اﻟﺗدرﺟﻲ ﻟوظﺎﺋﻒ اﻟﻛﺑد .واﻻﺳ ﺎب اﻷﻛﺛر ﺷﯾوﻋﺎ ﻟﺗﻠﯾﻒ اﻟﻛﺑد ﻫﻲ اﻹدﻣﺎن ﻋﻠﻰ اﻟﻛﺣول و ذﻟك اﻟﺗﻬﺎب اﻟﻛﺑد اﻟﻔﺎﯾروﺳﻲ

ﻧﻣط  Bأو  .Cاﻧﺧﻔﺎض ﻣﺳﺗو اﻟﺧﺎرﺻﯾن ﻓﻲ ﻣﺻﻞ اﻟدم ﺷﺎﺋﻊ ﻟد اﻟﻣرﺿﻰ اﻟذﯾن ﻌﺎﻧون ﻣن ﺗﻠﯾﻒ اﻟﻛﺑد و ﺑدو أن ذﻟك

ﻌود إﻟﻰ ﻓﻘدان اﻟﺷﻬ ﺔ وﻗﻠﺔ ﺗﻧﺎول اﻟﺑروﺗﯾﻧﺎت اﻟﺣﯾواﻧ ﺔ ،وزﺎدة ﻓﻲ اﻟﺳﯾﺗو ﯾﻧﺎت أو اﻟﻬرﻣوﻧﺎت اﻟﺗﻲ ﺗﺷﺎرك ﻓﻲ ﻋﻣﻠ ﺔ

اﻷ ض اﻟﻐذاﺋﻲ ﻟﻠﺧﺎرﺻﯾن ،زﺎدة ﻓﻘدان اﻟﺧﺎرﺻﯾن ﻋن طر اﻟﻛﻠﻰ و ذﻟك ﺿﻌﻒ اﻣﺗﺻﺎص اﻟﻌﻧﺎﺻر اﻟﻐذاﺋ ﺔ.

ﻫدف اﻟدراﺳﺔ :ﺗﺣدﯾد ﻣﺳﺗو اﻟﺧﺎرﺻﯾن ﻓﻲ ﻣﺻﻞ اﻟدم ﻟد اﻟﻣرﺿﻰ اﻟذﯾن ﻌﺎﻧون ﻣن ﺗﻠﯾﻒ اﻟﻛﺑد ﻓﻲ ﻣﺣﺎﻓظﺔ دﻫوك.

طر ﻘﺔ اﻟ ﺣث :أﺟرت ﻫذﻩ اﻟدراﺳﺔ ﻣن ﻧوع اﻟﻌﯾﻧﺔ واﻟﺷﺎﻫد ﻋﻠﻰ  ٧٠ﻣن اﻟﻣرﺿﻰ اﻟذﯾن ﻌﺎﻧون ﻣن ﺗﻠﯾﻒ اﻟﻛﺑد ﺗم اﺧﺗ ﺎرﻫم

ﻋﺷواﺋ ﺎ ﻣن  ١ﺎﻧون اﻟﺛﺎﻧﻲ اﻟﻰ  ٣٠ﺎﻧون اﻻول ﻋﺎم  ،٢٠١٥ﻣﻣن زاروا ﻣر ز أﻣراض اﻟﺟﻬﺎز اﻟﻬﺿﻣﻲ واﻟﻛﺑد وﻣﺳﺗﺷﻔﻰ
آزاد

اﻟﺗﻌﻠ ﻣﻲ اﻟﻌﺎم ﻓﻲ ﻣﺣﺎﻓظﺔ دﻫوك ،اﻟﻌراق ،و ذﻟك  ٧٠ﻣن اﻷﻓراد اﻷﺻﺣﺎء ﻣﺟﻣوﻋﺔ اﻟﺷﺎﻫد .أﺟرت اﻟﻣﻘﺎﺑﻠﺔ ﻣﻊ

اﻟﻣرﺿﻰ وﺗم ﻓﺣﺻﻬم ﺳرر ﺎً وﻣن ﺛم أﺧذت ﻋﯾﻧﺎت ﻣن دﻣﻬم ﻟﺗﺣدﯾد ﻣﺳﺗو اﻟﺧﺎرﺻﯾن ﻟدﯾﻬم.
اﻟﻧﺗﺎﺋﺞ :ﺎن ﻣﺳﺗو اﻟﺧﺎرﺻﯾن ﻟد

ﻣﺟﻣوﻋﺔ اﻟﻣرﺿﻰ  ٧٣.١١ﻣ ﻐم /د ﺳﯾﻠﺗر ﻣﻘﺎﺑﻞ  ٨١.٢٤ﻓﻲ ﻣﺟﻣوﻋﺔ اﻟﺷﺎﻫد )P

= .(٠.٠٠٦و ﺎن ﻋدد اﻟﻣرﺿﻰ اﻟذﯾن ﺎﻧت ﻟدﯾﻬم ﻧﺳب ﻣﻧﺧﻔﺿﺔ ﻣن اﻟﺧﺎرﺻﯾن  (٪٤١.٤) ٢٩ﻣﻘﺎرﻧ ًﺔ ب (٪٢٠) ١٤
ﻟد اﻷﺻﺣﺎء ) .(٠.٠٠٦ = Pﻠﻣﺎ زادت ﺷدة ﺗﻠﯾﻒ اﻟﻛﺑد ،ﻠﻣﺎ ازداد اﻧﺧﻔﺎض ﻣﺳﺗو اﻟﺧﺎرﺻﯾن ،ﻓ ﺎن (٪١٤.٣) ٢
ﻓﻲ اﻟﻔﺋﺔ  ،Aﻣﻘﺎﺑﻞ  (٪٤٣.٢) ١٩ﻓﻲ اﻟﻔﺋﺔ  ،Bﻣﻘﺎﺑﻞ  (٪٦٦.٧) ٨ﻓﻲ اﻟﻔﺋﺔ  ، Cو ﺎﻧت ﻗ ﻣﺔ . ٠.٠٢٤ P
اﻻﺳﺗﻧﺗﺎج :اﻧﺧﻔﺎض ﻣﺳﺗو اﻟﺧﺎرﺻﯾن ﺷﺎﺋﻊ ﺟدا ﻟد ﻣرﺿﻰ ﺗﻠﯾﻒ اﻟﻛﺑد ﻓﻲ دﻫوك .اﻟﻔﺣص اﻟروﺗﯾﻧﻲ ﻟﻣﺳﺗو اﻟﺧﺎرﺻﯾن

ﻓﻲ ﻣﺻﻞ اﻟدم ﻟﻣرﺿﻰ ﺗﻠﯾﻒ اﻟﻛﺑد ﻫو ﺧطوة ﻣﻬﻣﺔ ﻓﻲ ﻋﻼج ﻫؤﻻء اﻟﻣرﺿﻰ واﻟﺗﻲ ﺗؤد
ﻟدﯾﻬم.
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