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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Thyroid disorders, hypothyroidism or 

hyperthyroidism, are frequently encountered in medical 
practice. Estimating the significance of MPV as an indicator 
of thrombotic propensity in hypothyroidism would be helpful 
and looking for association of complete blood count with 
thyroid-stimulating hormone is quite useful in discovering 
and monitoring thyroid disorders. Objectives: To find any 
correlations between complete blood count parameters and 
thyroid-stimulating hormone levels and exploring complete 
blood count (CBC) as a marker of cardiovascular risk and 
inflammation. Looking for cutoff values in CBC indices to help 
indicate thyroid-stimulating hormone levels in suspected patients. 
Methods: In a retrospective study, 92 patients were randomly 
chosen from patients suspected of hypothyroidism, and 
complete blood count and thyroid stimulating hormone tests 
were performed, followed by statistical analysis. Results: 
Positive significant correlation existed between mean platelet 
volume (MPV) and thyroid stimulating hormone (TSH). 
Significant difference in Mean TSH in patients with MPV equal 
to 10 fL and more and patients with MPV more less than 10 fL. 
Significant difference in Mean TSH in patients with platelets 
distribution width (PDW) equal to 12 and less and patients with 
PDW more than 12. Positive significant correlation between 
MPV and PDW was found. A significant difference in means of 
MPV between subjects of less than 0.4 mU/L TSH and subjects 
of TSH more than 4 mU/L, and between subjects of TSH 
between 0.4- 4.0 mU/L and subjects of TSH level more than 
4.0 mU/L. Conclusions: MPV and PDW have a correlation 
with TSH levels represented by a cutoff values of 12 and 10 fL 
for PDW and MPV respectively are associated hypothyroidism 
state. Other CBC parameters have no significant association 
value for TSH level.

Key words. Thyroid diseases, complete blood count, 
thyroid stimulating hormone, mean platelet volume, platelets 
distribution width.
Introduction.

Thyroid disorders hypothyroidism or hyperthyroidism are 
frequently encountered in medical practice, these disorders 
have wide diversity ranging from sub-clinical to overt-
clinical presentation, and using a relatively cheap, often-done 
investigation. Exploring the association properties of CBC 
(complete blood count) for TSH (thyroid stimulating hormone) 
is quite useful in discovering and monitoring thyroid disorders 
and even early discovery of subclinical thyroid disorders, 
especially in limited resources countries. CBC parameters have 
determinant value for serum ferritin [1], and monitoring value 

for some inflammatory conditions [2], like medullary thyroid 
carcinoma [3], these studies will encourage us to see the same 
for TSH. Thyroxine (T4), 3,5,3ʼ-triiodo-L-thyronine (T3), 
are thyroid hormones (THs) controlled by the hypothalamus-
pituitary - thyroid axis, the hypothalamus produces a 
thyrotropin-releasing hormone which stimulates TSH release 
from the pituitary gland, TSH stimulates the thyroid gland to 
produce thyroid hormones [4]. Changing in levels of thyroid 
gland hormones in the circulation that is to say, hypothyroidism 
or hyperthyroidism will affect the levels of pituitary TSH either 
up or down [5]. TSH affects the growth and differentiation of 
every cell in the body [6], including blood cells, RBC (red blood 
cells), WBC (white blood cells), and platelets.

Atherosclerosis is associated with hypothyroidism, 
atherosclerosis is a disease of arterial circulation involving 
mainly tunica intima causing progressive narrowing of the 
arterial lumen which will interfere with blood flow to the tissues 
and organs causing tissue damage in which the heart, brain, 
and kidneys are the most important targets due to its serious 
consequences on body health. Many factors in atherosclerosis 
pathogenesis include inflammation, triglyceride elevation, 
thrombosis, and oxidative stress [7-9].

Platelet activation is important in thrombosis and 
atherosclerosis; platelets promote foam cell recruitment 
and activation and endothelial cell proliferation, triggering 
atherosclerotic plaque formation, a healthy endothelium is 
the barrier that prevents platelets from adhering to the highly 
thrombogenic subendothelial connective tissue [10] any 
endothelial injury will lead to exposure of subendothelial 
connective tissue which contains collagen and VWF (von 
Willebrand factor) the will lead to adhesion of platelets and 
initiation of a thrombus [11]. knowing the association between 
TSH and CBC parameters, specifically platelet indices, will help 
a lot in anticipating thrombosis and atherosclerosis and, hence, 
initiating early management activity. Hypothyroidism and 
consequently elevated TSH is a risk factor for cardiac diseases, 
Patients with subclinical hypothyroidism have higher MPV 
(mean platelet volume) and PDW (platelets distribution width). 
Increased MPV means larger platelets [10]. PDW and MPV, 
which are part of CBC parameters, are promising inflammatory 
markers and are expected to be affected by thyroid disorders 
[12]. However, platelets indices changes not specific for thyroid 
disorder it is associated with other medical conditions like type 
II diabetes mellitus [13], obesity [14], rheumatoid arthritis [15], 
as well as thyroid disorder [16].	

Platelet activation plays a crucial role in coronary heart 
diseases, which play a major role in morbidity and mortality 
[11]. The present study sought to find any associations between 
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CBC parameters and TSH level and exploring CBC as a marker of 
cardiovascular risk and inflammation via exploring cutoff values 
in CBC indices to help indicate TSH levels in suspected patients.
Materials and Methods.

In a retrospective study, 92 subjects were randomly selected 
from patients suspected of hypothyroidism, from general 
residents who underwent screening, comprising 44 males and 
48 females. CBC (EDTA sample) and TSH (serum sample) 
tests were performed on freshly collected samples.

CBC parameters include Haemoglobin, packed cell volume, 
mean cell volume, red cell distribution width, and other red 
cell parameters. White cell count, total and differential counts 
(absolute counts), platelet count, mean platelet volume, platelet 
distribution width, and other platelet indices were also included. 

Depending on the normal range of TSH, we got three groups 
below, within (control group), and above the normal range; 
these groups were analyzed statistically.

CBC reports were done using MS4 computerized system 
using EDTA samples processed immediately after intravenous 
sampling from patients.MPV normal range 6-13 fL, PDW 
normal range 6-10 according to MS4 computerized system.

Serum samples for TSH were obtained and processed using 
thmindray CL-1000i and results were recorded.

Correlation analysis was done between CBC parameters and 
TSH level. Another approach was done by dividing our studied 
persons into two groups using a cutoff value of 10 fL for MPV, 
and also we have another two groups using a cutoff value of 12 
for PDW in both approaches we studied the TSH level, these 
cutoff values were established according to ROC analysis for 
MPV and PDW and according to the upper normal limit for 
both MPV and PDW, these cutoff values supported by similar 
study [12] . 

Statistical analysis was performed using the SPSS program for 
Windows 16, IBM Co, Chicago, IL, USA. Pearson correlations 
between TSH levels with various CBC indices were conducted. 
t-test and Mann-Whitney test were performed for the mean±SD 
for parameters. Person correlation analyses and independent 
sample T-tests were done for MPV data at cutoff value of 10 
fL. One-way ANOVA used to compare MPV between subjects 
of less than 0.4 mU/L TSH and those of TSH between 0.4-
4.0 mU/L. ROC analysis was used to confirm the correlation 
indicating specificity and sensitivity for highly associated 
parameters (MPV and PDW). A P value of 0.05 or less was 
considered significant.
Results.

The correlation analysis between TSH concentration 
and different CBC indices in 92 participants demonstrated 
predominantly non-significant correlation across several 
hematological parameters tested. Regarding RBCs indices, TSH 
revealed weak negative correlations with Hb (r = -0.006, p = 
0.957), hematocrit (r = -0.033, p = 0.754), MCV (r = 0.013, p 
= 0.901), MCH (r = 0.048, p = 0.649), MCHC (r = -0.050, p = 
0.639), RDW (r = 0.057, p = 0.588), and RBC (r = -0.041, p = 
0.700), with all p-values well above the significance threshold 
of 0.05. Correspondingly, WBC indices demonstrated no 
significant correlations, including total WBCs (r = -0.017, p 

= 0.873), neutrophil count (r = 0.022, p = 0.833), lymphocyte 
count (r = 0.020, p = 0.852), monocyte count (r = -0.013, p = 
0.899), eosinophil count (r = -0.058, p = 0.584), and basophil 
count (r = -0.020, p = 0.852). Regarding platelet indices, platelet 
count revealed a weak negative correlation (r = -0.100, p = 
0.344), PDW revealed a weak positive correlation (r = 0.114, p 
= 0.278), and plateletcrit revealed a weak negative correlation 
(r = -0.059, p = 0.575), all of which were statistically non-
significant. However, MPV demonstrated a weak but significant 
positive correlation with TSH levels (r = 0.242, p = 0.020), 
suggesting that higher TSH levels are linked with slightly larger 
platelet volumes (Table 1).

The ROC analysis data using PWD to indicate high TSH 
(Figure 1) indicates that PDW demonstrated a slight a supportive, 
not definitive, role in screened participants with elevated TSH 
levels. The AUC = 0.630 PDW with high potential of accuracy 
indicated by cut-off: 12.8, Sensitivity: 60.0% and Specificity: 
78.0% which is potentially acceptable.

The ROC analysis data using MPV to indicate high TSH 
(Figure 2) indicates that MPV demonstrated an adjuvant, 
with high sensitivity at moderate specificity, role in screened 
participants with elevated TSH levels. The AUC = 0.807 
MPV with high potential of accuracy indicated by cut-off: 9.2, 
Sensitivity: 100% and Specificity: 57.3% which is potentially 
acceptable.

The group 1 (lower MPV) revealed higher HB levels (13.9±1.8 
g/dL) compared to group 2 (12.3±2.5 g/dL), alongside higher 
hematocrit values (42.1±5.1% versus 38.1±7.1%). Moreover, 
group 1 showed lower eosinophil counts (0.07±0.1) compared to 
group 2 (0.18±0.3). Results also revealed group 1 having a mean 
MPV of 9.0±0.5 fL versus group 2 10.4±0.5 fL. Additionally, 
PDW was significantly lower in group 1 (11.7±2.3) compared 
to group 2 (13.7±2.2). Most notably, TSH levels demonstrated 
marked difference between groups i.e. group 1 having 
significantly lower TSH levels (2.65±2.8 mIU/L) compared to 
group 2 (16.5±32.7 mIU/L), reflecting the correlation observed 
in the previous analysis. Other parameters including RBCs 
indices, WBC counts, and platelet counts demonstrated slight 
but non-significant differences, suggesting that MPV cutoff at 
10 fL primarily related to HB status, eosinophil levels, platelet 
morphological parameters, alongside TSH levels (Table 2).

The scatter plot demonstrates that as TSH concentrations 
increased, MPV values correspondingly increased, confirming 
that elevated TSH levels are correlated with larger platelet sizes 
(Figure 3).

Participants with lower MPV values (less than 10 fL) have 
shown significantly different mean TSH levels compared to 
those with higher MPV values (10 fL or more), confirming that 
platelet size serves as a distinictive factor for thyroid function 
status (Figure 4).

Participants with PDW values of 12 or less demonstrated 
significantly different mean TSH levels versus those with PDW 
values less than 12, confirming that platelet size differences is 
correlated with thyroid function status (Figure 5).

As MPV increases, confirming larger mean platelet size, PDW 
also increases, reflecting greater differences in platelet size 
distribution within the sample (Figure 6).
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Table 1. Correlations between TSH levels with various CBC indices.
HB HCT MCV MCH MCHC RDW RBC

Pearson Correlation -0.006 -0.033 0.013 0.048 -0.050 0.057 -0.041
Sig. (2-tailed) 0.957 0.754 0.901 0.649 0.639 0.588 0.700
N 92 92 92 92 92 92 92

WBC NT LYM MON EOS Bas
Pearson Correlation -0.017 0.022 0.020 -0.013 -0.058 -0.020
Sig. (2-tailed) 0.873 0.833 0.852 0.899 0.584 0.852
N 92 92 92 92 92 92

THROMBO MPV PDW PCT
Pearson Correlation -0.100 0.242* 0.114 -0.059
Sig. (2-tailed) 0.344 0.020 0.278 0.575
N 92 92 92 92

Table 2. Comparison of MPV data at cutoff value of 10 fL.

Parameters MPV cutoff
10 and more N Mean±SD

HB 1.00 *# 82 13.9±1.8
2.00 10 12.3±2.5

HCT 1.00 *# 82 42.1±5.1
2.00 10 38.1±7.1

MCV 1.00 82 83.2±5.4
2.00 10 81.8±11.3

MCH 1.00 82 27.4±2.2
2.00 10 26.4±4

MCHC 1.00 82 83.1±111.3
2.00 10 145.8±146

RDW 1.00 82 9.4±4.3
2.00 10 7±6

RBC 1.00 82 5.1±0.65
2.00 10 4.7±0.9

WBC 1.00 82 8.6±10.3
2.00 10 8.7±4.5

NT 1.00 82 4.4±1.7
2.00 10 5.5±3.6

LYM 1.00 82 2.4±0.65
2.00 10 2.5±0.85

MON 1.00 82 0.43±0.2
2.00 10 0.5±0.4

EOS 1.00 *# 82 0.07±0.1
2.00 10 0.18±0.3

Bas 1.00 82 0.04±0.1
2.00 10 0.03±0.02

THROMBO 1.00 82 254.4±65.2
2.00 10 225.7±55.9

MPV 1.00 *# 82 9±0.5
2.00 10 10.4±0.5

PDW 1.00 *# 82 11.7±2.3
2.00 10 13.7±2.2

PCT 1.00 82 0.6±0.8
2.00 10 0.97±1

TSH 1.00 *# 82 2.65±2.8
2.00 10 16.5±32.7

Data expressed as Mean±SD, data at cutoff value of MPV of 10 fL and more (group 2) compared to less than 10 fL (group 1) for each parameter, 
the parameters with * indicates t-test and # indicates Mann-Whitney test for at P values less than 0.05.
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Figure 1. ROC analysis using PDW to demonstrate the possibility of association with high TSH based on data from TSH-screened participants 
(n=92).

Figure 2. ROC analysis using MPV to demonstrate the possibility of association with high TSH based on data from TSH-screened participants 
(n=92).

Figure 3. Chalder Fatigue Scale results.
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Figure 4. The serum levels of TSH (mU/L) in patients with MPV less than 10 versus patients with MPV 10 and more. The histogram bar indicates 
the mean TSH levels and standard deviation. P value <0.05 considered significant using *t-test and #Mann-Whitney test.

Figure 5. The serum levels of TSH (mU/L) in patients with PDW 12 and less versus patients with PDW more than 12. The histogram bar indicates 
the mean TSH levels and standard deviation. P value <0.05 considered significant using *t-test and #Mann-Whitney test.

Figure 6. Positive correlation between MPV and PDW (P value < 0.05).

Figure 7. Comparison of MPV between subjects of less than 0.4 mU/L TSH and those of TSH between 0.4-4.0 mU/L. * indicates significant 
difference MPV between subjects of less than 0.4 mU/L TSH and those of TSH levels more than 4.0 mU/L at p value less than 0.05 using P value 
<0.05 considered significant using * one-way ANOVA followed by post hoc Tukey test.
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Participants with TSH levels less than 0.4 mU/L demonstrated 
significantly different MPV values when compared to those 
with normal TSH levels, suggesting that hyperthyroid subjects 
could be distinguished by platelet morphology. Moreover, 
significant difference in MPV existed between participants 
with TSH levels less than 0.4 mU/L (hyperthyroid subjects) 
and those with elevated TSH levels greater than 4.0 mU/L 
(hypothyroid subjects), confirming that both hyperthyroidism 
and hypothyroidism correlated with different MPV trends 
(Figure 7).
Discussion.

The present research demonstrated a positive correlation 
between MPV and TSH levels, reflecting that as one of these 
parameters increases, the other proportionally rose as well. 
Patients with higher MPV demonstrated significantly different 
TSH levels versus those with lower MPV. Similarly, patients 
having narrower PDW patterns were having significantly 
different TSH level than those with wider PDW. Moreover, 
strong positive correlation existed between MPV and PDW.

There is a bilateral relationship between the neuroendocrine 
and immune systems affecting various inflammatory cells like 
lymphocytes, monocytes, natural killer cells, and other activities 
like chemotaxis and phagocytosis. TSH affects inflammation 
and eradication of pathogens [4]. Both hypothyroidism and 
hyperthyroidism affect the immune and inflammatory systems 
although many immune cells failed to correlate with thyroid 
hormone levels [17], this support our study results as there is no 
significant correlation of TSH with the followings, haemoglobin, 
RBC (red blood cells) count, total WBC count, neutrophils, 
lymphocytes, monocytes, eosinophils, basophils and platelets 
counts. Recent research points to the role of hemogram indices 
like MPV, PDW, and red cell distribution width in mild to 
higher inflammation [12].

Patients with MPV of 10 fL and more (more inflammation) 
have lower mean Haemoglobin level than subjects with MPV 
of less than10 fL, this quite expected and supported by other 
study, anaemia of chronic inflammation is a good example 
of the relation between inflammation and Hb level [18].The 
degree of anaemia correlates with the degree of hypothyroidism 
[19], in other words there is a positive correlation between the 
hypothyroidism state, inflammation and anaemia .Eosinophils 
count have higher mean in subjects with MPV of 10 fL and 
more than subjects with MPV of less than10 fL supporting our 
opinion of having more inflammation in the former group as 
eosinophils is an inflammatory parameter. 

Platelets indices mainly MPV and PDW are inflammatory 
markers (which are cheap and available with computerized CBC 
reports) for many diseases like rheumatoid arthritis, coronary 
artery diseases, and ankylosing spondylitis [20]. Increased 
MPV and PDW reflect increased platelet activity, which may 
be associated with decreased platelet count [21]. MPV also 
gives a clue about platelet rate of production, platelet size, and 
activity, as larger platelets are more active [21]. Platelets have 
an important role in hemostasis [6]. Patients with subclinical 
hypothyroidism have higher levels of PDW and MPV, and they 
are at a higher risk for ischemic heart disease [23]. Ischemic heart 
disease is widespread worldwide, even in developed countries, 

and platelet activation plays a crucial role in pathogenesis [10]. 
The previous facts point to the risk of thrombosis and cerebral 
and cardiac atherosclerosis in thyroid disorders.

Our study noted a positive and statistically significant correlation 
between TSH and MPV, meaning that hypothyroidism is a risk 
factor for platelet activation and consequently increases the risk 
of thrombosis and atherosclerosis. This is supported by other 
studies [7,22,23].

Hypothyroidism is an inflammatory condition [24]. In a pro-
inflammatory status, interleukin 6 is increased, which affects 
megakaryocytes, leading to increased nucleus ploidy and 
cytoplasm of megakaryocytes, leading to the production of 
larger platelets with higher MPV [25], these enlarged platelets 
is not exactly same size in our opinion in other wards that will 
lead to increase PDW.

The results also demonstrated that the higher the TSH 
level, the higher the MPV level, the less thyroid function. 
Additionally, higher the TSH level associated with the higher 
the PDW level, the less thyroid function. So we can assume 
that in clinically suspected patients for hypothyroidism with no 
other inflammatory conditions, both MPV values of 10 fL and 
more and PDW values of more than 12 both strongly suggest a 
hypothyroidism state, this supported by another study conducted 
by [12] in which MPV more than 9.4 fL has 80%, 72% sensitivity 
and specificity respectively for expecting hypothyroidism, RDW 
have an association value for hypothyroidism in this referred 
study, but we cannot confirm it by our study may be due the 
difference in sample size. We cannot find other studies to support 
our cutoff value for PDW in exploring hypothyroidism. Both 
MPV and PDW are inflammatory indicators, so a significant 
positive correlation between them is expected. The facts stated 
in supports that the higher the TSH level, the higher the MPV 
level, the higher TSH level and the less thyroid function, and the 
more the inflammatory burden affecting the human body.
Conclusion.

MPV and PDW have helpful and adjuvant values for TSH 
levels. Cutoff values of 12 and 10 fL for PDW and MPV, 
respectively, are associated with hypothyroid state in clinically 
suspected patients. No other CBC parameters or cell counts 
have association value for TSH levels.
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