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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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-stimulatinghormone 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
MPYV 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
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for some inflammatory conditions [2], like medullary thyroid
carcinoma [3], these studies will encourage us to see the same
for TSH. Thyroxine (T4), 3,5,3’-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
I 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
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= (.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
= (.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).



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 N Mean£SD
10 and more
1.00 *# 82 13.9+1.8
HB 2.00 10 12.342.5
1.00 *# 82 42.1+5.1
HCT 2.00 10 38.1+7.1
1.00 82 83.2+5.4
MV 2.00 10 81.8+11.3
1.00 82 27.4+2.2
MCH 2.00 10 26.4+4
1.00 82 83.1+111.3
MCHC 2.00 10 145.8+146
1.00 82 9.4+4.3
RDW 2.00 10 7+6
1.00 82 5.1+£0.65
RBC 2.00 10 4.7+0.9
1.00 82 8.6+£10.3
WBC 2.00 10 8.7+4.5
1.00 82 4.4+1.7
NT 2.00 10 5.5£3.6
1.00 82 2.4+0.65
LYM 2.00 10 2.5+0.85
1.00 82 0.43+0.2
MON 2.00 10 0.5+0.4
1.00 *# 82 0.07+0.1
EOS 2.00 10 0.18+0.3
B 1.00 82 0.04+0.1
as 2.00 10 0.030.02
1.00 82 254.4+65.2
THROMBO 2.00 10 225.7+55.9
1.00 *# 82 9+0.5
MPV 2.00 10 10.4+0.5
1.00 *# 82 11.7£2.3
PDW 2.00 10 13.742.2
1.00 82 0.6+0.8
PCT 2.00 10 0.97+1
1.00 *# 82 2.65+2.8
TSH 2.00 10 16.5+32.7

Data expressed as MeantSD, 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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ROC Curve: PDW association with high TSH (>4.5mIU/L)
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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).

ROC Curve: MPV association with high TSH (>4.5mIU/L)
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Figure 2. ROC analysis using MPV to demonstrate the possibility of association with high TSH based on data from TSH-screened participants
n=92).
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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.
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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.
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Figure 6. Positive correlation between MPV and PDW (P value < 0.05).
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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 thanl0 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,
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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.

Ourstudynotedapositive and statistically significantcorrelation
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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