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SUMMARY

Aim: Graves' disease is an autoimmune thyroid disease that is the most common cause of
hyperthyroidism. Peripheral blood cell parameters such as neutrophils, lymphocytes, and platelets play a
role in inflammation control. Several studies have proven that neutrophil-lymphocyte ratio, monocyte-
lymphocyte ratio and platelet-lymphocyte ratio are indicators of chronic subclinical inflammation in
various diseases. In our study, we aimed to review the peripheral blood picture by evaluating these
parameters before and after antithyroid treatment in patients with Graves' disease.

Patients and methods: A total of 120 patients (93 female, 27 male) between the ages of 18 - 65 were
included. Demographic data, hemogram and biochemical data of the patients were recorded
retrospectively at the time of diagnosis and after euthyroidism was achieved with medical treatment.
Results: During the treatment, there was an increase in hemoglobin, lymphocytes, neutrophils and red cell
distribution width, while a decrease in monocytes was observed. There was no significant difference
between white blood cell, platelet and mean platelet volume. In addition, while there was no statistically
significant difference between neutrophil-lymphocyte ratio (p =0.8) and thrombocyt-lymphocyte ratio (p =
0.078) after euthyroid state, a statistically significant difference was found in favor of a decrease in
monocyte-lymphocyte ratio (p = 0.006).

Conclusion: Changes in hematopoiesis are relatively common in patients with newly diagnosed Graves'
disease, and initiation of antithyroid therapy leads to improvement in these parameters. Although
neutrophil-lymphocyte ratio, monocyte-lymphocyte ratio and platelet-lymphocyte ratio are accepted as
new, non-invasive markers in clinical evaluation, in our study only a significant decrease in monocyte-
lymphocyte ratio levels was observed after euthyroidism was achieved with antithyroid treatment.
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INTRODUCTION

Graves' disease (GD) is the most common
cause of hyperthyroidism and is an autoimmune
thyroid disease. Its prevalence is estimated to be
0.23% in men and 2.5% in women. The clinical mani-
festations of the disease cause thyrocyte hyperplasia
(goiter) and excessive thyroid hormone synthesis,
reflecting hyperstimulation of the gland. It may be
accompanied by extrathyroidal involvement, espe-
cially in orbital and pretibial regions. The exact etiol-
ogy of GD is not clear. However, the development of
this autoimmune process is thought to be multifac-
torial, caused by the complex interaction between
genetics and environmental factors such as high
dietary iodine intake, stress, smoking, and pregnan-
cy (1).

The onset of GD refers to the disruption of im-
mune tolerance to the thyroid through an autoim-
mune multifactorial process. The fact that about 70%
of genes that correlate with GD risk are associated
with T cell function, with known effects, indicating
the importance of T lymphocytes in the pathogenesis
of autoimmune thyroid disease. Therefore, infil-
tration of thyroid antigen-specific T cells occurs into
tissues expressing the thyroid stimulating hormone
receptor (TSH-R). The autoimmune reaction causes
the production of thyrotropin receptor antibodies
(TRADb) by the infiltrating B cell clones. These cir-
culating autoantibodies bind to and stimulate the
TSH-R, resulting in hyperthyroidism and goiter.

Lymphocytes especially have the main role in
the autoimmune process. When immune tolerance is
impaired, the balance of pro- and anti-inflammatory
cytokine functions is disturbed (2, 3). Activated T
cells secrete many cytokines such as interleukin-1,
tumor necrosis factor alpha, and interferons, re-
sulting in increased proinflammatory cytokines (4).
Both thyrotoxicosis and the underlying autoim-
munity of GD affect multiple tissues and their func-
tions, including hematopoesis and liver function.
These abnormalities may revert once antithyroid
drug (ATD) therapy has started, but may also occur
and persist in some patients due to side effects of
treatment (5).

In the last decade, easily accessible, cost-ef-
fective parameters available from a complete blood
count (CBC) have received widespread attention.
Peripheral blood cells involved in the immune
system, such as lymphocytes, neutrophils, and plate-
lets play a role in inflammation control. Neutrophils

are active components of inflammation, while lym-
phocytes are involved in regulatory and protective
pathways. Many studies have proven that neutro-
phil/lymphocyte ratio (NLR), monocyte/lymphocyte
ratio (MLR), platelet/lymphocyte ratio (PLR) are
novel biomarkers of chronic subclinical inflam-
mation in coronary artery disease, diabetes mellitus,
and different types of malignancies (6). In addition,
MLR is thought to be an indicator of systemic
inflammatory response (7).
There are three
pharmacological treatment with ATDs, 1-131 treat-
ment and thyroidectomy. The goal of treatment is to

methods of treatment:

control symptoms and make the patient perma-
nently euthyroid. The most commonly used ATD
group in patients with GD is thionamides, including
methimazole (MMI), propylthiouracil (PTU), and
carbimazole (CBZ) (8). Antithyroid therapy can
sometimes cause severe and life-threatening neu-
tropenia. Although the medicine CBZ is generally
well tolerated, it can have serious side effects, such
as agranulocytosis and hepatotoxicity, which are
uncommon but can be fatal (9).

In our study, we aimed to review the
peripheral blood picture by evaluating NLR, PLR,
MLR and mean platelet volume (MPV) before and
after treatment in patients using methimazole, an
antithyroid treatment in GH. To the best of our
knowledge, this is the first study to collectivelly
evaluate these novel inflammatory parameters
before and after antithyroid therapy in GD.

MATERIAL AND METHODS

The hospital records of 120 GD patients of
both sexes, aged 18 - 65 years, followed in our
Ankara Training and Research Hospital Endocri-
nology outpatient clinic were retrospectively ana-
lyzed. Demographic characteristics of the patients,
treatment modalities, biochemical data at the time of
diagnosis and after becoming euthyroid after ATD
were recorded. The diagnosis of GD was confirmed
by the presence of traditional symptoms of hyper-
thyroidism associated with a widely enlarged goiter,
elevated free tri-iodothyronine and free thyroxine
levels, and low thyroid stimulating hormone (TSH)
level and positive TRADb, and, if present, evidence of
diffuse increased activity on thyroid scintigraphy.

Inclusion criteria: Patients aged 18 - 65 years
diagnosed with GD hyperthyroidism and followed
up with medical treatment. Exclusion criteria: Preg-
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nant or patients with malignancy, severe kidney or
liver disease, ongoing infection or chronic inflam-
matory disease, or any other autoimmune disease, or
a history of chronic drug use.

NLR is calculated by dividing the absolute
neutrophil count by the absolute lymphocyte num-
ber, and PLR is calculated by dividing the absolute
platelet count by the absolute lymphocyte number,
and MLR is calculated by dividing the absolute
monocyte count by the absolute lymphocyte count.
Analysis was performed on ARCHEM H3000 device
with Cell Counter (Flowcytometry method using
semiconductor laser) method.

The study complied with the Declaration of
Helsinki and was approved by Ankara Training and
Research Hospital ethics committee (41/419-2018).

STATISTICAL ANALYSIS

IBM SPSS Statistics version 21 was used for
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statistical analysis. Tests of normality (Kolmogorov-
Smirnov and Shapiro-Wilk) were used. Descriptive
data were expressed as mean + SD for normally dis-
tributed parameters, and as median * interquartile
range for non-normally distributed parameters.
Paired Samples T-Test was performed to find out the
significance of the difference between the means.
Wilcoxon Signed Ranks Test was performed for
parameters that did not fit the normal distribution. P
< 0.05 was considered to be a statistically significant
difference.

RESULTS

A total of 120 patients, 93 women (77.5%) and
27 (22.5%) men, aged 18 - 65 years were included in
the study. The median age of the participants was 38
(28 - 47 IQR).

Table 1. Laboratory characteristics of participants before and after antithyroid treatment

Pretreatment Post-treatment P
WBC (x10°/L)2 7.27+1.75 7.7+1.91 0.06
Hb (g/dL) 13.67 +1.18 14.03 +1.36 <0.001
Neutrophil (x10°/L)® 3.89 (3.2-4.8) 4.25(3.5-5.3) 0.003
Lymphocyte (x10°/L)? 2.3+0.65 2.47 +0.68 0.004
Monocyte (x109/L)> 0.7 (0.5-0.8) 0.53 (0.40 - 0.65) <0.001
MPV (fL)b 9.2 (8.6 -10.3) 9.4 (8.6 -10.5) 0.436
RDW (%)° 13.2 (12.5 - 14) 14.1 (13.2-14.9) <0.001
PLT (x10°/L) 264.88 £ 65.73 270.81 £ 66.61 0.096
TSH (mIU/L)b 0.01 (0.01 - 0.02) 0.5 (0.02 - 2.13) <0.001
11.01 (7.26 -
fT3 (ng/L)> 18.16) 3.19 (2.94 - 3.61) <0.001
fT4 (ng/dL)> 3.19(2.07 -4.6) 0.93(0.74-1.1) <0.001
TRab (U/L) 29.85 (18.3 - 58.2) 9.82 (7.1 - 20.5) <0.001
Anti-TPO (IU/mL)b 278.6(53.2- 58.6 (20.5 - 300) 0.036
986.3)

NLR? 1.97+£1.17 1.94 £ 0.79 0.800
MILR? 0.13+0.29 0.06 +0.05 0.006

PLR® 123.91 +48.58 117.46 +43.21 0.078

a. Results are expressed as mean + SD; Paired Samples T-Test is used
b. Results are expressed as median (IQR 25 - 75); Wilcoxon Signed Ranks Test is used
* p <0.05 was considered to be a statistically significant difference.
WBC, white blood cell count; Hb, hemoglobin; MPV, mean platelet volume; RDW, red cell distribution
width; PLT, platelet; TSH, thyroid stimulating hormone, T3, free triiodothyronine; fT4, free thyroxine;
TRab, thyrotropin receptor antibodies; Anti-TPO, anti-thyroid peroxidase antibody;
NLR,neutrophil/lymphocyte ratio, MLR, monocyte/lymphocyte ratio; PLR, platelet/lymphocyte ratio
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A statistically significant difference was found
in Hb (< 0.001), lymphocyte, neutrophil, red cell dis-
tribution width (RDW) (p < 0.001), and TSH before
and after ATD treatment, and all of them increased
after treatment. The findings are presented in Table 1.

Monocytes, free triiodothyronine (fI3), free
thyroxine (fT4), TRab, and anti-thyroid peroxidase
antibody (anti-TPO) were found to be significantly
different between before and after ATD treatment,
and they all decreased after treatment.

There was no significant difference between
white blood cell count (WBC) (p = 0.06), thrombocyte
(p = 0.096) and MPV (p = 0.436) values before and
after treatment.

While there was no difference between NLR
(p = 0.8) and TLR (p = 0.078) before and after ATD
treatment, a significant difference was found in MLR
(p =0.006), which decreased after treatment.

DISCUSSION

To the best of our knowledge, our study is the
first in the literature with this design. In our study,
in which we evaluated the peripheral blood cells
before and after ATD treatment in GD patients, after
the treatment, there was an increase in Hb, lym-
phocyte, neutrophil and RDW, while a decrease in
monocytes was observed. There was no significant
difference between WBC, platelet and MPV values
before and after treatment. Also, no difference was
found between NLR and TLR after the euthyroid
state, but a significant difference was found in MLR
in favor of reduction after treatment. As expected,
fT3, fT4, TRab and anti-TPO decreased after treat-
ment, while TSH increased.

Although hematopoietic system involvement
in hyperthyroidism does not usually result in a bad
outcome, changes may occur in all three blood cell
lineages (10). Thyroid hormones stimulate the pro-
duction of erythropoietin; however, abnormally high
thyroid hormone levels interfere with effective
erythropoiesis and inactivate the use of iron in the
bone marrow. Despite increased demand, anemia
can also occur if there is a deficiency of folate, iron,
and vitamin B12. Different studies have conflicting
results regarding the incidence of hematopoiesis
disorders in GD patients, but anemia appears to be
the most common, with an estimated incidence of
10-34%, and the incidence of leukopenia and
thrombocytopenia is estimated to be less than 10%
(11). Although pancytopenia and autoimmune

hemolytic anemia may rarely follow, none of the
patients in our study had anemia. In addition, there
was no accompanying leukopenia, neutropenia,
lymphopenia or thrombocytopenia at the time of
diagnosis and during the treatment process. In a
study by Artemniak-Wojtowicz et al., anemia was
observed in 22% at the time of diagnosis of GD, an
increase of 15.3% was observed in RDW before
treatment, and an increase was observed in both
parameters after ATD (12). Reddy et al. found that
the most common peripheral blood abnormality in
patients with uncomplicated thyrotoxicosis was mi-
crocytosis at a rate of 37% (13). Geetha and
Srikrishna showed that RDW values were signif-
icantly increased in both hypo- and hyperthyroid
patients, while MCV was significantly decreased in
hyperthyroidism and increased significantly in hy-
pothyroidism. The authors concluded that abnormal
thyroid hormone levels can significantly alter the
size of circulating RBC (14). Our analysis also
confirmed the changes in RDW values, and although
there was no anemia, an increase was observed in
RDW and Hb after ATD. Aiming to elucidate the
exact mechanism of the action of thyroid hormones
on human hematopoiesis, Kawa et al. showed that in
both hypo- and hyperthyroidism, gene expression of
thyroid hormone receptors is altered in hemato-
poietic progenitor cells (HPCs) in vivo. They noted an
increased frequency of apoptotic CD34 (+) -enriched
HPCs in both hypo- and hyperthyroidism via
modulation of apoptosis-related genes. They
suggested that the molecular mechanism by which
thyroid hormones affect hematopoiesis will open up
new therapeutic approaches in thyroid diseases. (15).

Changes in WBC and platelet (PLT) pictures
occur less frequently than RBC abnormalities in pa-
tients with GD. The incidence of neutropenia in
thyrotoxicosis is thought to be 2.5-18%. One study
showed that WBC and neutrophil counts decreased
more frequently than PLT counts in untreated GD
patients (12). It was also found that the PLT count
returned to normal faster than the WBC count when
ATD treatment was started. They also noted that
one-third of the children had a (mostly mild) de-
crease in neutrophil counts prior to initiation of
treatment, which mostly returned to normal during
ATD treatment, and slightly decreased in one-tenth
of the patients (12). although
neutropenia was not found at the beginning, an in-
crease in neutrophil count was observed after ATD.
Also, our findings are consistent with the previous

In our study,
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results of Dorgalaleh et al., who confirmed signif-
icant changes in red blood cell parameters such as
Hb and RDW, but found no statistically significant
difference in WBC or PLT counts in hyperthyroid
and hypothyroid patients (16). Noting a decreased
PLT count in patients with GD, the authors suggest
that thrombocytopenia may be associated with in-
creased sequestering potency of the thyroid hor-
mone-induced reticuloendothelial phagocyte system
(17). Although Hb level and RBC, WBC and PLT
counts usually normalize with the initiation of ATD
treatment, it should be kept in mind that neutro-
penia and agranulocytosis may also occur as side
effects of treatment in GD patients (18). Our study
was also in line with the study of Peng Y et al.
which reported increased neutrophil counts in
Graves patients who were euthyroid with treatment
compared with untreated Graves' patients (19).
Although neutrophilia and lymphocytopenia
are usually seen in tissue damage and inflammation,
unlike other inflammation-related diseases, GD may
be accompanied by leukopenia, absolute and relative
neutropenia, and relative lymphocytosis. In a study
by Dagdeviren et al., although not statistically sig-
nificant, lymphocyte counts were found to be higher
in the GD group than in the controls (20). On the
contrary, in another study, a significantly lower
lymphocyte count was found in GD patients com-
pared to the control group (21). However, the mech-
anisms responsible for the changes are not yet clear.
The same investigators showed that neutrophil
counts and NLR values were significantly increased
in Grave’s ophthalmopathy (GO) patients compared
to those without GO or healthy individuals. Ad-
ditionally, their study found statistical differences in
WBC, lymphocyte counts, and MLR between all
groups (21). It has been suggested that almost all
subpopulations of WBC and platelets are involved in
the pathogenesis of this disease. Activation of T cells
has a very important role in the development of
autoimmunity. Stimulation of T lymphocytes to B
lymphocytes also leads to the production of auto-
reactive antibodies. Activated T cells are also known
to secrete cytokines such as interleukin 1 3 (IL-1p3),
tumor necrosis factor a (TNF-a), interleukin 6 (IL-6)
and interleukin (IL-17), which is accompanied by
increased production of neutrophils and macro-
phages. This hypothesis may be a partial explanation
for the neutrophilia, increased monocyte count and
MLR values in the GD course in the literature (22).
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In Turan's study, an increase was observed in
the neutrophil-lephocyte ratio with ATD, while no
change was observed in the platelet-lymphocyte
ratio (23). In the same study, there was a decrease in
monocyte level after treatment, but no change in
lymphocyte count. Similarly, in our study, while the
number of monocytes decreased, an increase was
observed in the number of lymphocytes after treat-
ment. NLR has been associated with disease activity
in inflammatory diseases in the literature. In line
with this, Celik's study provides evidence that NLR
values are higher in patients with active thyroid
ophthalmopathy than in inactive patients (24).

Another thing to be aware of in thyrotoxic
patients is a decrease in platelet count, usually
without clinical manifestations. Although rare, it is
probably produced
separately from thyroid stimulating immunoglob-
ulin. Pancytopenia in GD was linked to primary im-
mune thrombocytopenia (25), Evans syndrome (26)
and thrombotic thrombocytopenic purpura (27).
Studies have also shown that platelet survival time is
shortened due to hyperthyroidism and that the
reticuloendothelial phagocyte system is activated,

caused by autoantibodies

increasing platelet sequestration. An increase in
megakaryocytes may be seen in the bone marrow
(10). Therefore, while the MPV value is expected to
increase in hyperthyroidism, no change was
observed in the MPV value in our study both at the
beginning and after the treatment in accordance with
the stability in the platelet count. Some studies have
shown an improvement in platelet survival and an
increase in platelet count after treatment for
hyperthyroidism. ATD
improvement in pancytopenia, but acute plasma
exchange may be required in thrombotic thrombocy-
topenic purpura (27).

There is also a tendency for platelet adhesion

treatment often causes

and aggregation in GD, accompanied by increased
serum concentrations of intercellular and vascular
cell adhesion molecules, selectins, tumor necrosis
factor-alpha and interleukin-6 (28).

Lymphocytes and platelets mutually regulate
their reciprocal functions, namely platelet-lympho-
cyte crosstalk. Platelets increase lymphocyte function
through direct cell-cell contact and/or soluble
mediators, increasing T-helper (TH), T-cytolytic (TC)
adhesion of platelets, natural killer (NK) and B cells,
and cell migration.

They can reduce cytokine secretion and im-
munosuppressive response of TH cells, increase TC
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cell proliferation and cytotoxicity, promote antibody
production of B cells, and improve the cytolytic
activity of NK cells. PLR is known as a marker of
subclinical inflammation or a prognostic marker in
various benign and malignant conditions, but it is
not used much in benign thyroid diseases. In their
study, Dasgupta et al. found that PLR was
significantly lower in thyrotoxic patients compared
to healthy controls and was a reliable screening tool
to differentiate GD from subacute thyroiditis (29).
There are not many studies dealing with PLR in
hyperthyroidism in the literature and it is probably
caused by the effect of thyroid tests, but the exact
mechanisms underlying the PLR change still remains
unclear. However, in our study, no change was ob-
served in PLR with ATD.

Previous research has shown that anti-thyroid
drugs alone can reduce microsomal and TSH recep-
tor antibodies. Methimazole probably acts directly
on autoantibody synthesis and regulates autoanti-
body levels independently of serum thyroxine levels
(30). Consistent with this fact, in our study, while
euthyroidism was achieved with methimazole
treatment, a decrease in T3, fT4, TRab and anti-TPO,
and an increase in TSH were observed.

In various studies, peripheral blood cells have
been used as an adjunct in the differential diagnosis
of GD and as a prognostic factor in the course of the
disease. Perhaps, over time, these parameters may

become more used in daily practice because they are
cheap, simple and easy to reach.

The limitations of our study are: retrospective
design, absence of a control group, no patient with
cytopenia, unknown levels of orbitopathy activities,
unknown antithyroid doses, unknown duration of
euthyroidism, absence of inflammation markers, no
gender-stratified analysis, unknown smoking status.

CONCLUSION

Although NLR, MLR and PLR are considered
to be new, non-invasive and widely accessible mark-
ers in the diagnostic approach and clinical evalua-
tion, in our study, only a significant decrease in MLR
levels was observed in patients with GD after euthy-
roidism was achieved with antithyroid treatment.
Although thyroid hormones are known to increase
erythropoiesis and megakaryocytogenesis, in our
study, while thyroid hormones decreased after anti-
thyroid treatment, no change was observed in
platelet count and MPV, but an increase in hemo-
globin and RDW was observed. Larger prospective
studies are needed to fully evaluate the benefits of
peripheral blood cells in Graves' patients.

Acknowledgement

Thank you Ahmet Omma for statistical analy-
sis. There is no funding to report for this submission.

References

1. Menconi F, Marcocci C, Marino M. Diagnosis and
classification of Graves' disease. Autoimmun Rev
2014;13(4-5):398-402.
https://doi.org/10.1016/j.autrev.2014.01.013

2. Wémeau JL, Klein M, Sadoul JL, Briet C,
Vélayoudom-Céphise ~ FL.  Graves'
Introduction, epidemiology, endogenous and

environmental pathogenic factors. Ann Endocrinol
(Paris) 2018; pii: S0003-4266(18)31245-9.

disease:

3. Salvi M, et al. Serum concentrations of

proinflammatory cytokines in Graves' disease:

effect of treatment, thyroid function,
ophthalmopathy and cigarette smoking. Eur ]
Endocrinol 2000;143:197-202.

https://doi.org/10.1530/eje.0.1430197

4. Prabhakar BS, Bahn RS, Smith TJ. Current
perspective on the pathogenesis of Graves' disease
and ophthalmopathy. Endocr Rev 2003; 24: 802-35.
https://doi.org/10.1210/er.2002-0020

5. Nakamura H, NohJY, Itoh K, et al. Comparison of
methimazole and propylthiouracil in patients

472 Acta facultatis medicae Naissensis 2022; 39(4): 467-475


https://doi.org/10.1016/j.autrev.2014.01.013
https://doi.org/10.1530/eje.0.1430197
https://doi.org/10.1210/er.2002-0020

10.

11.

12.

with hyperthyroidism caused by Graves' disease.
J Clin Endocrinol Metab 2007;92:2157-62
https://doi.org/10.1210/jc.2006-2135

Lee YH, Song GG. Neutrophil-to-lymphocyte
ratio, mean platelet volume and platelet-to-
lymphocyte ratio in Behget's disease and their
correlation with disease activity: A meta-analysis.
Int J Rheum Dis 2018;11.
https://doi.org/10.4078/jrd.2018.25.3.169

Shi L, Qin X, Wang H, et al. Elevated neutrophil-
to-lymphocyte ratio and monocyte-to-lymphocyte
ratio and decreased platelet-to-lymphocyte ratio
are associated with poor prognosis in multiple
myeloma. Oncotarget 2017; 8(12):18792-801.
https://doi.org/10.18632/oncotarget.13320

Prasek K, Plaziniska MT, Krolicki L. Diagnosis and
treatment of Graves' disease with particular
emphasis on appropriate techniques in nuclear
medicine. General state of knowledge. Nucl Med
Rev Cent East Eur 2015;18(2):110-6.
https://doi.org/10.5603/NMR.2015.0026

Shaikh H, Kamran A, Shaikh S, Mewawalla P.
Aplastic anemia secondary to propylthiouracil: A
rare and life-threatening adverse effect. ] Oncol
Pharm Practice 2019;25(3):715-8.
https://doi.org/10.1177/1078155217752079

Ford HC, Carter JM. The haematology of
hyperthyroidism: abnormalities of erythrocytes,
leucocytes, thrombocytes and haemostasis.
Postgrad Med ] 1988;64(756):735-42.
https://doi.org/10.1136/pgmj.64.756.735

Hambsch K, Herrmann F, Fischer H, Langpeter D,
Mailler P, Sorger D. Blutbildveranderungen bei
Hyperthyreose [Changes in the blood picture in
hyperthyroidism]. Z Gesamte Inn Med
1989;44(10):300-6. German. PMID: 2503948.

Artemniak-Wojtowicz D, Witkowska-Sedek E,
Borowiec A, Pyrzak B. Peripheral blood picture
and aminotransferase activity in children with
newly diagnosed Graves' disease at baseline and
after the initiation of antithyroid drug therapy.
Cent Eur ] Immunol 2019;44(2):132-7. Epub 2019
Jul 30.

https://doi.org/10.5114/ceji.2019.87063

Acta facultatis medicae Naissensis 2022; 39(4): 467-475

13.

14.

15.

16.

17.

18.

20.

21.

Aksanur Gokce, Tulay Omma, Ismail Arslanc at al.

Reddy ], Brownlie BE, Heaton DC, Hamer JW,
Turner ]JG. The peripheral blood picture in
thyrotoxicosis. N Z Med ] 1981;93(679):143-5. PMID:
6940035.

Geetha JP, Srikrishna R. Role of red blood cell
distribution width (rdw) in thyroid dysfunction.
Int ] Biol Med Res 2012;3:1476-8

Kawa MP, Grymula K, Paczkowska E, et al. Clinical
relevance of thyroid dysfunction in human
haematopoiesis: biochemical and molecular studies.
Eur J Endocrinol 2010;162(2):295-305. Epub 2009
Nov 10.

https://doi.org/10.1530/EJE-09-0875

Dorgalaleh A, Mahmoodi M, Varmaghani B, et al.
Effect of thyroid dysfunctions on blood cell count
and red blood cell indice. Iran ] Ped Hematol
Oncol 2013;3(2):73-7. Epub 2013 Apr 22.

Kurata Y, Nishioeda Y, Tsubakio T, Kitani T.
Thrombocytopenia in Graves' disease: effect of T3 on
platelet kinetics. Acta Haematol 1980;63(4):185-90.
https://doi.org/10.1159/000207396

Cooper DS. Antithyroid drugs. N Engl ] Med
2005;352(9):905-17.
https://doi.org/10.1056/NE]Mra042972

. Peng Y, Qi Y, Huang F, et al. Down-regulated

resistin level
neutrophil counts in untreated Grave's disease.
Oncotarget 2016;7(48):78680-7
https://doi.org/10.18632/oncotarget.12019

in consequence of decreased

Dagdeviren M, Akkan T, Yapar D, et al. Can
neutrophil/lymphocyte ratio be used as an
indicator of inflammation in patients with
hyperthyroidism? ] Med Biochem 2020;39(1):7-12.
https://doi.org/10.2478/jomb-2019-0004

Szydetko J, Litwinczuk M, Szydetko M, Matyjaszek-
Matuszek B. Neutrophil-to-Lymphocyte, Monocyte-
to-Lymphocyte and Platelet-to-Lymphocyte Ratios
in Relation to Clinical Parameters and Smoking
Status in Patients with Graves' Orbitopathy-Novel
Insight into Old Tests. ] Clin Med 2020;9(10):3111.
https://doi.org/10.3390/jcm9103111

473


https://doi.org/10.1210/jc.2006-2135
https://doi.org/10.4078/jrd.2018.25.3.169
https://doi.org/10.18632/oncotarget.13320
https://doi.org/10.5603/NMR.2015.0026
https://doi.org/10.1177/1078155217752079
https://doi.org/10.1136/pgmj.64.756.735
https://doi.org/10.5114/ceji.2019.87063
https://doi.org/10.1530/EJE-09-0875
https://doi.org/10.1159/000207396
https://doi.org/10.1056/NEJMra042972
https://doi.org/10.18632/oncotarget.12019
https://doi.org/10.2478/jomb-2019-0004
https://doi.org/10.3390/jcm9103111

Original article

22.

23.

24.

25.

26.

Rydzewska M, Jaromin M, Pasierowska IE, Stozek
K, Bossowski A. Role of the T and B lymphocytes
in pathogenesis of autoimmune thyroid diseases.
Thyroid Res 2018;11:2.
https://doi.org/10.1186/s13044-018-0046-9

Turan E. Evaluation of neutrophil-to-lymphocyte
ratio and hematologic parameters in patients with
Graves' disease. Bratisl Lek Listy 2019;120(6):476-80.
https://doi.org/10.4149/BLL 2019 076

ratio in
Lek Listy

Celik T. Neutrophil-to-lymphocyte
thyroid ophthalmopathy. Bratisl
2017;118(8):495-8.

https://doi.org/10.4149/BLL 2017 095

Schmohl ], Vogel W, Gallwitz B, Mohle R.
Thrombozytopenie ~ bei  Morbus  Basedow
[Thrombocytopenia in Graves' disease]. Dtsch
Med Wochenschr 2012;137(20):1056. German.
Epub 2012 May 23.
https://doi.org/10.1055/s-0032-1305007

Ushiki T, Masuko M, Nikkuni K, et al. Successful
remission of Evans syndrome associated with
Graves' disease by using propylthiouracil
monotherapy. Intern Med 2011;50(6):621-5. Epub
2011 Mar 15.

Article info

Received: February 1, 2022
Revised: October 12, 2022
Accepted: October 24, 2022
Online first: December 12, 2022

474

27.

28.

29.

30.

https://doi.org/10.2169/internalmedicine.50.4319

Chhabra S, Tenorio G. Thrombotic
thrombocytopenic  purpura precipitated by
thyrotoxicosis. ] Clin Apher 2012;27(5):265-6.
Epub 2012 May 30.
https://doi.org/10.1002/jca.21210

Wenisch C, Myskiw D, Gessl A, Graninger W.
Circulating  selectins, adhesion
molecule-1, and vascular cell adhesion molecule-1

intercellular

in hyperthyroidism. ] Clin Endocrinol Metab
1995;80(7):2122-6.
https://doi.org/10.1210/jcem.80.7.7541802

Dasgupta R, Atri A, Jebasingh F, et al. Platelet-
lymphocyte ratio (plr) as a novel surrogate
marker to differentiate thyrotoxic patients with
graves' disease (gd) from sub-acute thyroiditis
(sat): a cross-sectional study from south india.
Endocr Pract 2020. Epub ahead of print
https://doi.org/10.4158/EP-2020-0086

McGregor AM, Petersen MM, McLachlan SM,
Rooke P, Smith BR, Hall R. Carbimazole and the
autoimmune response in Graves' disease. N Engl ]
Med 1980;303(6):302-7.
https://doi.org/10.1056/NEJM198008073030603

Acta facultatis medicae Naissensis 2022; 39(4): 467-475


https://doi.org/10.1186/s13044-018-0046-9
https://doi.org/10.4149/BLL_2019_076
https://doi.org/10.4149/BLL_2017_095
https://doi.org/10.1055/s-0032-1305007
https://doi.org/10.2169/internalmedicine.50.4319
https://doi.org/10.1002/jca.21210
https://doi.org/10.1210/jcem.80.7.7541802
https://doi.org/10.4158/EP-2020-0086
https://doi.org/10.1056/NEJM198008073030603

Aksanur Gokce, Tulay Omma, Ismail Arslanc at al.

Pregled hematoloske slike sa antitiroidnom terapijom kod
Grejvsove bolesti

Aksanur Gokce!, Tulay Omma?, Ismail. Arslanc?, Mustafa Celikc?, Isilay Tagkaldiran?

'Departman za porodicnu medicinu, Univerzitet u Amasji,
Bolnica za obuku i istraZivanje Serefeddin Sabuncuoglu, Amasja, Turska
2Departman za endokrinologiju i metabolizam, Univerzitet za zdravstvene nauke,
Bolnica za obuku i istraZivanje Ankara, Ankara, Turska
3Departman za porodicnu medicinu, Univerzitet zdravstvenih nauka, Bolnica za obuku i istraZivanje Ankara,
Ankara, Turska

SAZETAK

Cilj. Grejvsova bolest je autoimuni poreme¢aj Stitne Zlezde i naj¢eséi je uzrok hipertireoidizma. Celijski
parametri periferne krvi, kao $to su neutrofili, limfociti i trombociti, igraju ulogu u kontroli inflamacije. Vise
studija dokazalo je da su odnosi izmedu neutrofila i limfocita, monocita i limfocita, kao i trombocita i
limfocita, indikatori hronicne subklinicke inflamacije kod razlicitih bolesti. Cilj nase studije bio je pregled
krvne slike periferne krvi, kao i procena ovih parametara pre i nakon antitiroidne terapije kod bolesnika sa
Grejvsovom bolescu.

Metode. U studiju je uklju¢eno ukupno 120 bolesnika (93 Zenskog i 27 musSkog pola). Demografski podaci,
hemogram i biohemijski podaci bolesnika beleZeni su retrospektivno u vreme postavljanja dijagnoze i
nakon $to je eutiroidizam postignut terapijom.

Rezultati. U toku lecenja zabeleZen je porast hemoglobina, limfocita, neutrofila kao i opseg rasporeda
crvenih celija, dok je primecen pad monocita. Nije bilo znacajne razlike izmedu volumena belih krvnih
zrnaca, trombocita i srednje vrednosti volumena trombocita. Iako nije bilo statisticki znacajne razlike
izmedu odnosa neutrofila i limfocita (p = 0,8) i odnosa izmedu trombocita i limfocita (p = 0.078) nakon
eutiroidnog stanja, statisticki znacajna razlika zabeleZena je kod pada odnosa izmedu monocita i limfocita (p
=0,000).

Zakljucak. Promene u hematopoezi relativno su ceste kod bolesnika sa tek dijagnostikovanom Grejvsovom
bolescu i uvodenje terapije dovodi do poboljsanja ovih parametara. Premda se odnosi izmedu neutrofila i
limfocita, monocita i limfocita i trombocita i limfocita smatraju novim, neinvazivnim markerima u klinickoj
proceni, u nasoj studiji zabelezen je znacajan pad vrednosti u odnosu monocita i limfocita, nakon sto je
eutiroidizam postignut antitiroidnom terapijom.

Kljucne reci: Grejvsova bolest, odnos izmedu neutrofila i limfocita, odnos izmedu monocita i limfocita,
srednja vrednost volumena trombocita
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