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Objective: Abnormalities in blood cells are frequently associated with thyroid hormone disorders as a result of their involvement in
the proliferation and production of blood cells. This study aimed to determine the magnitude and associated factors of hematological
abnormalities in patients with hypothyroidism.

Methods: A cross-sectional study was conducted from January 1 to June 30, 2023, at the University of Gondar Comprehensive
Specialized Hospital. The present study included a total of 300 patients with hypothyroidism prospectively using the systematic
random sampling technique. The hematological parameter data were collected using data extraction sheets, whereas the associated
factor data were collected using both structured questionnaires and data extraction sheets. For complete blood cell counts, 4 mL of
anticoagulated venous blood was collected and analyzed. The data were entered into Epi-data version 3.1 and analyzed with Stata
version 14. Both bivariate and multivariate logistic regressions were performed to identify factors associated with hematological
abnormalities. A P value < 0.05 was considered to indicate statistical significance.

Results: The median value of red blood cell, hemoglobin, mean cell volume, white blood cell, and platelet were 4.63 x10'%/ uL, 14 g/
dL, 84.3f1, 5.3 x10°/uL, and 228, respectively. The overall incidences of anemia, leucopoenia, and thrombocytopenia in patients with
hypothyroidism were 26.3% (95% confidence interval (CI): 21-32), 15.7% (95% CI: 14.2-17.2), and 9% (95% CI: 7.5-10.5),
respectively. Lymphopenia was detected in 9% (95% CI: 8.6-10.1) of the patients, and neutropenia was detected in 6% (95% CI:
4.4-7.6) of the patients. Only three factors, female sex (adjusted odds ratio (AOR) =2.1, 95% CI=1.3-3.1), alcohol consumption
(AOR= 3.8, CI=1.7-8.9), and febrile illness (AOR=2.7, 95% CI=1.3-5.4), were found to be significantly associated factors for anemia.
Conclusion: The present study revealed heterogeneous hematological abnormalities in patients with hypothyroidism. Thus, early
diagnosis and monitoring strategies are required to minimize complications in patients.
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Introduction

Thyroid hormones are produced by the thyroid gland and are found in front of the neck." It commonly results in dysfunction in
individuals with endocrine disorders. It affects approximately 300 million people worldwide, with rates ranging from 4-10%,
across different geographic locations.” Dysfunction is more prevalent in women than in men.®> Due to thyroid hormone
dysfunction, hypothyroidism occurs in 4.1% of 1000 women and 0.6% of 1000 males annually.** Similarly, thyroid
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dysfunction is noted in approximately 18% of the elderly population, but more than half of the population knows little about
this condition.®

The thyroid gland synthesizes hormones such as triiodothyronine (T3) and thyroxine (T4). These hormones play
a crucial role in regulating metabolic processes,” modulating metabolism, and hematopoiesis.®® During hematopoiesis,
thyroid hormones regulate the cell cycle, differentiation, and proliferation of erythrocytes, leucocytes, and platelets.'®

Thyroid hormones regulate erythropoiesis through various mechanisms. It involves stimulating the production of
erythropoietin, erythroid colony-forming units, and erythroid burst-forming units that induce erythropoiesis.''"'? Besides,
hormones regulate the signal transduction pathways involved in erythropoiesis. Furthermore, hormones are involved in
balancing iron, vitamin B12, and 2.3-diphosphoglycerate levels during erythropoiesis.* With regard to leucopoiesis, this
hormone regulates leukopoiesis by increasing the synthesis of granulocyte-monocyte colony-forming units and inter-
leukin 3.'"'* Evidence shows that thyroid hormone is not directly involved in thrombocytopoiesis but that increased
concentrations of this hormone minimize the life span of thrombocytes.®

Dysfunction of thyroid hormones (hyperthyroidism and hypothyroidism) affects the production, differentiation, function,
and survival of almost all blood cells.® Hypothyroidism is a chronic disease in which the thyroid gland produces a lower
amount of thyroid hormone than needed in the body.'* Hematological abnormalities such as anemia, leucopoenia, and
thrombocytopenia are frequently observed in patients with hypothyroidism.'> However, the magnitude of hematological
abnormalities and risk factors for hypothyroidism vary from place to place.'® Moreover, the associations between thyroid
hormone levels and platelet count and mean platelet volume (MPV) are inconsistent.'”"'® Despite the fact that hypothyroidism
has a significant effect on hematological parameters, there is variability in its magnitude and risk factors from place to place. In
Ethiopia, only a limited number of studies have been performed. Even the reported study did not reveal all the hematological
abnormalities. Furthermore, the associated factors were not thoroughly examined. Thus, the main objective of this study was
to assess hematological abnormalities and associated factors among patients with hypothyroidism for early diagnosis of these
abnormalities to decrease morbidity and mortality at the University of Gondar Comprehensive Specialized Hospital,
Northwest, Ethiopia.

Methods and Materials
Study Design and Period

A hospital-based cross-sectional study was conducted from January 1 to June 30, 2023.

Study Area

The study was performed at the University of Gondar Comprehensive Specialized Hospital, Northwest Ethiopia. The
hospital is located in the central Gondar zone, Gondar town, Amhara Regional State. The town has an elevation of 2133
meters above sea level. The hospital provides health care to more than seven million people, including residents of
Gondar town and neighboring zones. According to the data, the hospital provides services for approximately 1700
thyroid dysfunction patients annually.'’

Populations

All patients with hypothyroidism who attended the University of Gondar Comprehensive Specialized Hospital were used
as source populations in this study. Meanwhile, the study used patients with hypothyroidism who attended the study area
during the data collection period and who fulfilled the inclusion criteria as a study population.

Variables

The dependent variable of the study was hematological abnormalities, whereas the independent variables were socio-
demographic characteristics (age, sex, marital status, residence, educational status, and occupation), behavioral char-
acteristics (smoking status, alcoholism, meat consumption, vegetable consumption, and iodine salt, consumption), and
clinical characteristics (parasitic infection and febrile illness).
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Eligibility Criteria

The current study included a total of 300 patients who consecutively visited the hospital during the data collection period
and were newly diagnosed with hypothyroid disease by a physician. Patients with known hematological disorders; who
were taking nonsteroidal anti-inflammatory drugs, phenazopyridine, or penicillin, who were pregnant, who recently
received blood transfusions, who had surgery within the last three months and who had active traumatic bleeding were
excluded from the present study.

Sample Size Determination and Sampling Technique
The sample size was calculated based on a single population proportion formula: n= (Z a/2)* p (1-p)/d* using 95% CI,
Za/2=1.96, margin of error (d) 5%, and prevalence 26.5%, which was reported from a similar previous study.
Consequently, the sample size of this study was calculated as (1.96)* x 0.265 (1-0.265)/(0.05)* and 300 participants
were ultimately included. Study participants included in this study were recruited using a systematic random sampling
technique. Participants were selected based on two regular intervals (K).

Data Collection and Laboratory Methods

During the data collection period, two trained nurse professionals collected sociodemographic and behavioral character-
istic data from the participants via a structured questionnaire and face-to-face interview. Moreover, the professionals
collected the clinical data of the participants via an observation using data extraction sheet. In addition, complete blood
count (CBC) data, stool examination data, and blood film data were collected after analysis using data extraction sheets
by two trained laboratory professionals.

For CBC analysis, four milliliters of venous blood were collected by two trained laboratory professionals aseptically using
a 19-gauge syringe. After collection, the blood was transferred to dipotassium ethylene diamine-tetraacetic acid (K,EDTA)
tubes, the tube was labeled with a unique identification number. To avoid blood clotting, the blood was mixed with EDTA
anticoagulant gently. The collected whole blood was analyzed within 4 hours of being collected using a Beckman Coulter
UniCel DxH 800 (Beckman Coulter, United States) automated hematology analyzer. The analyzer works based on the Coulter
principle, VCS (volume, conductivity, and light scatter) technique, and spectrophotometry principle. During the analysis of the
blood samples, the manufacturer’s instructions were followed strictly. After analysis, the outputs of the analyzer were recorded
in the data extraction sheets.

Current study included all patients who confirmed as having hypothyroidism by physicians. As a result, the result of thyroid
function test was collected from patients medical chart. In the study setting, for thyroid function test, over night fasting venous
blood was collected by laboratory professionals. All blood samples used for thyroid function analysis were collected by using
plain tubes and allowed for 30 minutes at room temperature for clot formation. Then the serum was separated by centrifugation
for 15 min at 2500 rpm using a centrifuge. After separation of serum, thyroid hormone level was measured using chemilumines-
cence immunoassay analyzer. The analyzer works based on the principle of immunoreaction. The binding of antigen and
antibody result’s immunoreaction. Subsequent addition of substrate in immune reaction results formation of light the intensity.
The intensity of light formed is directly proportional to the amount of thyroid hormone level. Approximately 1 g of fresh stool
sample from each respondent was collected by two trained laboratory professionals in a labeled, dry, clean, and leakproof
container. After the collection of stool samples, the professionals prepared a wet mount and examined the parasites micro-
scopically; the results were subsequently recorded on data extraction sheet. Similar professionals who examined stool samples
prepared both thin and thick blood films for the detection of hemoparasite. The smears were prepared using a drop of
anticoagulated venous blood and stained with a 10% Giemsa stain. Finally, the hemoparasite were examined and recorded on
a data extraction sheet.

Data Quality Control

For data quality, the questionnaires were initially prepared in the English language, translated to the local language, and
subsequently converted to the English language. These questionnaires were pretested at Tibebe Gihon Hospital Bahir
Dar, Ethiopia, to assure consistency and validity. In addition, training was given to the data collectors to assure the
quality of the data. Moreover, the data quality was assured by close inspection of the data collection process on site by
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the principal investigators and supervisor to ensure its clarity, accuracy, completeness, and consistency. Furthermore,
standard operating procedures were followed strictly during CBC analysis, stool examinations, and blood film examina-
tions to assure the quality of the laboratory results.

Data Analysis and Interpretation

After the data were manually checked for completeness, the data were coded, entered into Epidata version 3.1, and
subsequently analyzed via Stata version 14. Descriptive statistics such as frequencies and percentages were employed to
summarize the data. Tables and charts used to present descriptive data. The presence of statistical associations between
variables was assessed by chi-square and Fisher’s exact tests. Moreover, bivariate and multivariate logistic regression
models were used to evaluate the associations between hematological abnormalities and hypothyroidism in patients. The
strength of associations was assessed by the crude odds ratio (COR) and AOR with 95% CI. A P value less than .05 was
considered to indicate statistical significance. Assumptions such as the Shapiro—Wilk test were used to test the normality

of continuous variables, whereas the Hosmer—Lemeshow test was used to check the model’s fitness.

Operational Definitions

As defined by the World Health Organization (WHO), anemia is a condition in which the hemoglobin level is less than 12.0 g/
dL for women and <13.0 g/dL for men after adjusting for altitude. In addition, according to the definition of the WHO, anemia
can be classified as microcytic, normocytic, or macrocytic if the mean cell volume (MCV) is less than 80 fL, between 80 and
100 fL, or greater than 100 fL, respectively.?’ On the other hand, leucopenia and thrombocytopenia were defined as a WBC
count less than 3x10° cells/uL and a platelet count less than 90x10* cells/uL, respectively.?! Hypothyroidism was defined as
a blood hormone level T4 or T3 less than 6.09 pug/dL, T3 less than 0.87 g/dL, or a TSH hormone level greater than 5.6 pIU/L.*

Ethical Consideration

After review, ethical approval was obtained from the Ethical Review Committee of the School of Biomedical and
Laboratory Sciences, College of Medicine and Health Sciences, University of Gondar (reference number SBMLS/194/
15). We conducted the current study in accordance with the Helsinki Declaration’s principles. Before the data collected,
all participant above the age of 18 years provided informed, voluntary, written, and signed consent. In addition, written
informed consent was obtained from the child’s parent or legal guardian and oral assent was obtained from children
under 18 years of age after explaining the risks and benefits of the study. All other ethical issues were assured during the
data collection period and after the data were collected.

Results

Sociodemographic, Behavioral and Clinical Characteristics of the Study Participants
The current study included a total of 300 participants. Of the participants, 267 (89%) were female. Approximately half of
the study participants (148/49.33%) were aged 46—75 years. The mean age of the participants was 46 + 11.96 years. More
than half of the participants were from rural areas (190/63.33%) and were unable to read or write (158/52.66%). Of the
participants included in this study, 41 (13.67%) were iodine salt consumers. Stool and blood film examination revealed
that 11 (3.67%) participants had intestinal parasite infections, and 4 (1.33%) of the patients had malaria (Table 1).

Hematological Profiles of Patients with Hypothyroidism

After adjusting for altitude, the median Hb concentration was 14 g/dL (interquartile range (IQR): 12, 16), with a range of
4.3-18.0 g/dL. In addition, the median WBC and platelet counts were 5.3 x103/uL (IQR: 4.3, 6.1) and 228 x103/uL (IQR:
224,233), respectively. The WBC and platelet counts ranged from 1.9 to 12.2x10° cells/uL and from 20-601x10° cells/pL,
respectively. Furthermore, the median (IQR) RBC indices, such as the MCV, MCH, and MCHC, were 87 1 (84.3, 89.2),
30.7 pg (28, 33.4), and 35 g/dL (33.8, 37.6), respectively (Table 2).
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Table | Sociodemographic, Behavioral and Clinical Characteristics of Patients with
Hypothyroidism at the University of Gondar Comprehensive Specialized Hospital, Ethiopia,
from January to June 2023 (n=300)

Variable Category Frequency (n) | Percentage (%)

Sociodemographic characteristics

Agelyears 17-30 36 12
3145 116 38.67
> 45 148 49.33
Sex Male 33 I
Female 267 89
Marital status Married 150 50
Unmarried 59 19.67
Divorced 64 21.33
Widowed 27 8
Educational status Unable to read and write | 157 5233
Primary school 74 24.67
Secondary school 60 20
Certificate and above 9 3
Residence Rural 190 63.33
Urban 110 36.67
Occupational status Housewife 166 55.33
Civil servants 33 I
Farmer 46 15.33
Private worker 55 18.34

Clinical characteristics

lodine salt consumption Yes 41 13.67
No 259 86.33
History of alcohol consumption | Yes 44 14.67
No 256 85.33
Current use of alcohol (44) Yes 35 79.5
No 9 20.5
Vegetable consumption Yes 126 42
No 174 58
Meat consumption Yes 103 34.33
No 197 65.37
(Continued)
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Table | (Continued).

Variable Category Frequency (n) | Percentage (%)
History of tobacco use Yes I 3.67
No 289 93.33
Current use of tobacco (I1) Yes 9 90
No 2 10
Clinical characteristics
Febrile illness Yes 24 29.6
No 57 704
Intestinal parasite Yes I 3.67
No 289 96.33
Malaria parasite Yes 4 1.33
No 296 98.67

Table 2 Hematological Profile of Patients with
Hypothyroidism at the University of Gondar
Comprehensive Specialized Hospital, Ethiopia, from
January to June 2023 (n=300)

Parameters Median (IQR) | Range
Hb (g/dL) 14 (12, 16) 4.3-18.0
RBC (*¥10%/uL) 4.63 (2.8, 6.8) 2.1-6.1
MCH (pg) 30.7 (28, 33.4) | 20-38
MCHC (g/dL) 35 (33.8,37.6) | 2940
Hect (%) 40 (37, 43.1) 16-59
MCV (fL) 87 (84.3,89.2) | 62-130
RDW (%) 14(13.4,14.6) 12-19.1
WBC (*10°/uL) 5.3 (4.3, 6.1) 1.9-12.2
Neutrophil (*10*/uL) | 8.5(8.2,8.7) 0.8 -7.1
Lymphocyte (*10°/uL) | 2 (1.6, 2.4) 0.3-3.9
Monocyte (*10%/uL) 0.6(0.5,0.7) 0.1-1.3
Eosinophil (¥10%/uL) 0.2(0.1,0.4) 0.1-0.9
Basophil (*10%/uL) 0.1(0,0.1) 0-0.2
Platelet (*10%/uL) 228 (224, 233) | 20-601
MPV(fL) 8.5 (8.2,87) 6.6-12.5

Abbreviations: L, femtoliter; g/dL, gram per deciliter; Hb, hemo-
globin; Het, hematocrit; IQR, interquartile range; MCH, mean cor-
puscular; MCHC, mean corpuscular hemoglobin concentration;
MCV, mean corpuscular volume; MPV, mean platelet volume; L,
microliter; pg, pictogram; RBC, red blood cell; RDW, red blood cell
distribution width; WBC, white blood cell.
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Figure | Magnitude of hematological abnormalities among patients with hypothyroidism at the University of Gondar Comprehensive Specialized Hospital, Ethiopia, from
January to June 2023 (n=300).

The Magnitude of Hematological Abnormalities in Patients with Hypothyroidism
The overall magnitude of anemia among patients with hypothyroidism was 81 (26.3%, 95% CI: 21-32%). Among the total

anemia cases, 52 (64.2%, 95% CI: 62-66%), 25 (30.86%, 95% CL: 28.5-34.5%), and 4 (4.9%,

95% CI: 3.8-5.6%) were

normocytic normochromic, microcytic hypochromic, and macrocytic hypochromic, respectively. In addition, the overall
incidences of leucopenia and thrombocytopenia were 47 (15.7%, 95% CI (14.2-17.2)) and 28 (9%, 95% CI (7.5-10.5)),
respectively. The majority of WBC abnormalities observed in the present study were lymphopenia (28; 9%, 95% CI (8.6-10.1))
and neutropenia (17; 6%, 95% CI (4.4-7.6)) (Figure 1). On the other hand, among patients with hypothyroidism the current
founds erythrocytosis, leucocytosis and thrombocytosis with the frequency of 3(1%), 4(1.3%), 3(1%), respectively (Table 3).

Table 3 Magnitude of Hematological Change in Patients with
Hypothyroidism at the University of Gondar, Comprehensive Specialized
Hospital, 2023 (N =300)

Hematological Parameters | Categories | Frequency (Percentage)
RBC (¥10° /uL) Low 20(20.5)

Normal 237(79)

High 3(1)
Hb (g/dL) Low 81(26.3)

Normal 221(73.7)

High 2(0.7)
MCV(fl) Low 25(30.8)

Normal 52(64.2)

High 4(5)

(Continued)
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Table 3 (Continued).

Hematological Parameters | Categories | Frequency (Percentage)
RDW (%) Low 60(20%)
Normal 237(79)
High 3(1)
WBC (¥10° / L) Low 47(15.7)
Normal 249(83)
High 4(1.3)
Neu count (¥10% /uL) Low 17(5.8)
Normal 281(93.6)
High 2(0.7)
Lym count (*10% /uL) Low 28(9.3)
Normal 270(90)
High 2(0.7)
Mix count (¥10% / uL) Low 4(1.3)
Normal 187(85.4)
High 0(0)
PLT (*10° /uL) Low 28(9.3)
Normal 269(89.7)
High 3(1)
MPV (fL) Low 14(4.7)
Normal 281(93.7)
High 5(1.6)

Abbreviations: Cl, confidence interval; fL, femtoliter; hematocrit; Hb, hemoglobin; g/dL,
gram per deciliter; Lym, lymphocyte; MCV, mean corpuscular volume; MPV, mean platelet
volume; pL, microliter; Neu, neutrophil; pg, pictogram; PLT, platelet; RBC, red blood cell;
RDWY, red cell distribution width; and WBC, white blood cell.

Factors Associated with Anemia

The association between anemia and hypothyroidism was assessed using both bivariate and multivariate logistic
regressions. Being female increased the risk of anemia approximately twofold (AOR=2.1, 95% CI=1.1 —3.1) compared
with being male. Similarly, anemia was approximately four (AOR= 3.8, CI= 1.7-8.9) times more likely to occur in
patients who used alcohol than in nonusers. Patients who had febrile illness approximately three times (AOR =2.7295%
CI: 1.3-5.4) more likely to develop anemia than did those without febrile disease (Table 4).

Discussion

Changes in hematological parameters such as RBC, WBC, and platelet counts are commonly observed in patients with
hypothyroidism. As a result, it is important to assess the magnitude of hematological abnormalities and associated factors
among patients with hypothyroidism to minimize associated complications.”> %> The current study also aimed to assess
hematological abnormalities and associated factors among patients with hypothyroidism.
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Table 4 Bivariable and Multivariable Logistic Analyses of Variables Associated with Anemia Among
Patients with Hypothyroidism at the University of Gondar Comprehensive Specialized Hospital,
Northwest Ethiopia, from January to June 2023

Variables Category | Anemia Status | COR(95%, ClI) | P value | AOR (95% CI) | P value
Yes No

Age(years) 17-30 9 27 12 0.17 1? 0.21
3145 24 92 0.8 (0.3-2) 0.08 1.1 (0.9-1.3) 0.09
> 45 48 100 1.3 (0.6-3) 1.4 (1.2-1.6)

Sex Female 73 194 1.18 (1.1-1.8) 0.07 2.1(1.7-3.1) 0.04
Male 8 25 12 ?

Marital status | Unmarried | 17 42 1.4 (0.7-2.7) 0.12 I.1 (0.6-2.5) 0.33
Divorced 22 42 1.2 (0.9-2.4) 0.23 1.0 (0.8-2.1) 0.34
Widowed | 6 21 | (0.4-2.6) 0.21 0.9(0.3-1.8) 0.44
Married 36 114 12 ?

Residence Rural 53 137 1.13(1.1-1.8) 0.12 1.13(1.1-1.8) 0.14
Urban 28 82 12 ?

Alcohol use Yes 25 19 4.6(2.5-9.1) 0.02 3.8 (1.7-8.9) 0.001
No 56 200 12 ?

Vegetable use | Yes 25 110 12 0.36 ? 0.024
No 56 109 2.3(1.9-2.9) 2.1 (1.5 -4.3)

Febrile illness | Yes 32 25 5.0 (2.8-9.6) 0.04 2.7 (1.24.4) 0.009
No 49 194 12 ?

Note: |°Reference group.

The most common hematological abnormality observed in this study was anemia (26.3%; 95% CI: 21-32%). Based
on the WHO classification, the magnitude of anemia among patients with hypothyroidism in the study area was
considered a moderate public health problem.”® The magnitude of anemia was greater than that in the general
population.?” The high magnitude of anemia in patients with hypothyroidism could be related to the effect of thyroid
hormones during erythropoiesis; hence, thyroid hormone regulates the production of RBCs, and the production of those
hormones results in anemia.® In addition, the greater magnitude of anemia might be due to the age of the patients
included in this study; hence, the majority (49.3%) of patients were elderly. As age advances, the function of the bone
marrow decreases, which can reduce the production of RBCs and may cause anemia.

The magnitude of anemia in the current study was in line with studies performed in Kenya (28.4%)’ and Iraq (31.3%).%°
However, these figures were greater than those of studies conducted in New York (5.9%),%° Switzerland (5.9 and 6.54%),>*""
Italy (7.5 and 12%),**® Spain (18.6%),>* and the UK (4.2%).>> The reasons for these discrepancies may be related to
socioeconomic status and the early treatment of anemia in those countries since most of those countries have developed
standard nutrition, and early treatment of anemia in these regions may minimize the magnitude of anemia. On the other hand,
the frequency was lower than that reported in studies performed in Saudi Arabia (36%, 37% and 60.27%),'>*%37 Turkey
(41%),*® Tunisia (53.5%)° and India (5 and 79.5%).***' The possible explanation for the variability could be attributed to
variations in clinical characteristics, dietary habits, or factors that determine nutrition and health-being.***°

With regard to the morphological classification of anemia, the current study revealed all types of anemia. Of these, the
majority was normocytic normochromic (52 [64.2%, 95% CI: 62—66%]). These findings are supported by studies
conducted in Poland, Turkey, and India.'®>%%® This type of anemia is expected in patients with hypothyroidism.
A low concentration of thyroid hormone in patients with disease is linked to the suppression of blood cell production

in the bone marrow because this hormone has an effect on erythropoietin.*”**
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In the present study, it was discovered that being female, drinking alcohol and having a febrile illness are significant
aggravating factors of anemia. The association between female sex and anemia may be related to biological variability, the
prevalence of thyroid disease, and menstrual loss of blood in females compared with males. On the other hand, the association
between alcohol consumption and anemia might be due to the effect of alcohol on iron absorption. Alcohol inhibits the
function of enzymes, which induces the production of hemoglobin. This may depress the production of RBCs directly in the
bone marrow.*** In addition, the association between febrile illness and anemia may be due to the immune activation of
different cytokines and cells during infection, which particularly stimulate hepcidin production and capture circulating iron,
respectively. ™ >°

The second most common abnormality found in this study was leucopenia (15.7%, 95% CI: 14.2-17.2), with
a predominance of lymphopenia (9%, 95% CI: 8.6-10.1). Leucopenia in hypothyroidism is caused by the
suppression of WBC production and differentiation because thyroid hormone is involved in this process. In
addition, leucopenia may result from the destruction of WBCs by thyroid-stimulating antibodies.’® Furthermore,
thyroid hormone deficiency induces hyperproduction of reactive oxygen species (ROS) and impairs the integrity of
cell surface markers. This may enhance the apoptosis of WBCs and increase the frequency of leucopenia in
patients with hypothyroidism.>’->® This figure was higher than that in a study in Kenya (12.2%).° These variations
might be due to the variability of behavioral characteristics, clinical characteristics, and inflammatory disease.

Thrombocytopenia was identified in 2.6% (95% CI: 1.3-5.1) of the study participants. These findings are in
agreement with previous studies conducted in Kenya (4.7%),” Japan (4.6%),” Traq (4%),° and Poland (5%).®° The
cause of the low PLT may be the distraction of platelets by thyroid stimulation antibodies®' and rapid consumption of
platelets by hyperreactivity during thyroid dysfunction.®?

The current study found erythrocytosis 3(1%), leucocytosis 4(1.3%), and thrombocytosis 3(1%) among patients with
hypothyroidism. The finding supported by study conducted in Iraq.>® The possible explanation for occurrence of those
abnormalities may be related with increasing of chronic inflammatory conditions in some thyroid patients, these leading
to the production of a various of pro-inflammatory cytokines and chemokines including IL-6, thrombopoietin, erythro-
poietin, and other inflammatory factors.

Limitations of the Study

As a limitation, the study examined stool samples only from saline wet mounts, which may decrease the probability of
detecting intestinal parasites. The differential diagnosis of anemia was not performed. As a result of the low patient
sample size, the study included a small sample size, which may affect the representativeness of the findings.

Conclusion and Recommendations

In the present study, anemia, leucopenia and thrombocytopenia were the most common hematological abnormalities.
Anemia is a moderate public health factor among patients with hypothyroidism. In addition, being female, alcohol
consumption, and having febrile illness were found to be significant aggravating factors of anemia. Thus, early diagnosis
and follow-up strategies are needed to reduce complications, mortality and morbidity in patients with hypothyroidism.
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