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Abstract  

The most common cause of hyperthyroidism during pregnancy is 

Graves' disease. Anti-thyroid drugs are primarily used in the treatment 

of pregnant women with Graves’ disease. Anti-thyroid drugs’ side ef-

fects include itching, jaundice, skin rash, drug fever, arthralgia, lupus-

like syndrome, toxic hepatitis, vasculitis, hypergammaglobulinemia, 

and lymphadenopathy.  Although agranulocytosis, a serious side effect 

of anti-thyroid drugs, is rare, it is difficult to treat when it occurs during 

pregnancy. In this article, we aimed to present a pregnant case with 

Graves' disease who developed agranulocytosis after the initiation of 

propylthiouracil, whose agranulocytosis was treated with granulocyte 

colony-stimulating factor, and subsequently, hyperthyroidism was 

treated with methimazole without any problem. 
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Introduction 

Overt hyperthyroidism is seen in less than 1% of pregnant women and the 

most common cause is Graves' disease with 0.5% (1, 2). The use of radio-

active iodine is contraindicated in pregnant women (3). Due to the possible 

maternal and fetal risks of surgical treatment, it is recommended to perform 

it in the second trimester when antithyroid drugs (ATD) are contraindicated 

(4). Therefore, the primary treatment for Graves' disease during pregnancy 

includes ATD (5). Among these drugs, both propylthiouracil (PTU) and 

Methimazole (MMI) cross the placenta and enter the fetal circulation (6). 

Serious teratogenic effects can occur when MMI is used especially in the 

first 10 weeks (5). 
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Therefore, current guidelines have stated that PTU 

should be used in the first trimester, but MMI should 

be used in the next trimesters because PTU may cause 

fulminant liver failure (6, 7).  In this article, we aimed 

to present the development of agranulocytosis due to 

PTU use, treatment of agranulocytosis with G-CSF, 

and the successful treatment of hyperthyroidism with 

MMI in a pregnant woman with Graves' disease. 

Table 1: Laboratory examination at initial 

Parameter Result Reference interval 

TSH (mlU/L) 0 0.35-5.5 

Free T4 (ng/dL) 2.8 0.89-1.76 

Free T3 (pg/mL) 6.6 2.3-4.2 

Cr (mg/dl) 0.5 0.2 – 1.11 

CRP (mg/dl) 4.6 0-0.5 

TRAb (IU/L) 7.59 0-1.75 

ESR (mm/h) 47 <30 

ALT (U/L) 13 0 – 55 

Abbreviations: ALT: alanine aminotransferase, Cr: creati-

nine, CRP: C-reactive protein, ESR: erythrocyte sedimenta-

tion rate, TRAb: TSH receptor antibody, TSH: thyroid stim-

ulant hormone 

Case description 

A 32-year-old female patient, who had been diagnosed 

with Graves' disease for about 5 years and was preg-

nant for 8 weeks, had been started on PTU 4 days be-

fore admission. The case presented with tremors, 

chills, fever, nausea, and vomiting. On physical exam-

ination, she was staring, her skin was hot and sweaty, 

and her tonsils were cryptic. Her body temperature was 

39.8 oC, pulse 115/min, and arterial blood pressure was 

110/70 mmHg. In the complete blood count, the leuko-

cyte count was 1260/µL, the neutrophil count was 

424/µL, the platelet count was 151x103/µL, the hemo-

globin value was 8.29 g/dL, and the hematocrit level 

was 26.2%. Other laboratory values are shown in Table 

1. 

The patient was hospitalized with a diagnosis of agran-

ulocytosis and neutropenic fever due to PTU use. PTU 

treatment was terminated and empirical antibiotherapy 

was started. In addition, granulocyte colony-stimulat-

ing factor (G-CSF) was administered subcutaneously 

at 30 MU/day for 5 consecutive days. On the third day 

of treatment, her body temperature decreased to nor-

mal and her leukocyte and neutrophil values returned 

to normal (Table 2). Propranolol and cholestyramine 

treatment was started in the patient whose hyperthy-

roidism still continued. The patient, who was planning 

to have a total thyroidectomy in the second trimester, 

was discharged with her current treatment. 

The patient who had a TSH value of 0.01 mlU/mL, fT4 

value of 3.41 ng/dL, and fT3 value of 9.35 pg/mL at 

the 16th week of pregnancy did not accept the opera-

tion. Since agranulocytosis developed with PTU be-

fore, MMI 2x5 mg was started for the patient. The pa-

tient was followed up at three-week intervals, and the 

MMI dose was adjusted according to the hormonal lev-

els. There was no decrease in leukocyte values during 

follow-up. TSH value of the patient was measured as 

0.01 mlU/L, fT4 as 1.36 ng/dL, fT3 as 4.0 pg/mL in the 

patient, who used MMI as 1x2.5 mg at the 34th week 

of the pregnancy, and the same dose of medication was 

continued. A healthy live birth was achieved by cesar-

ean in the 40th week of pregnancy.  

Discussion 

Overt hyperthyroidism in pregnant women is seen as 

less than 1% and the most common cause is Graves' 

disease (1, 2). If hyperthyroidism is not treated in preg-

nant patients, complications such as spontaneous abor-

tion, preterm birth, low birth weight, preeclampsia, and 

heart failure that increase fetal and maternal mortality 

risk can be seen (8). Radioactive iodine is contraindi-

cated in pregnant women, and surgical treatment is ap-

plied only in the second trimester in selected cases due 

to its possible risks (3, 4). The primary treatment in 

pregnant patients with overt hyperthyroidism due to 

Graves' disease is ATD (5). The most commonly used 

thionamide group ATD are PTU and MMI. Common 

side effects of ATD are minor, and they include itch-

ing, skin rash, drug fever, arthralgia, and lymphade-

nopathy. More rarely, several major side effects such 

as jaundice, lupus-like syndrome, hypergammaglobu-

linemia, toxic hepatitis, cholestatic jaundice, and vas-

culitis may develop with these agents.  

Agranulocytosis due to ATD, which occurs with a sig-

nificant decrease in the neutrophil count (often less 

than 500/mm3) and the presence of fever and/or signs 

of infection, is rarely seen (0.2 - 0.5%), but if not diag-

nosed and treated quickly, it can cause serious conse-

quences, including death (9). Agranulocytosis risk is 

higher within the first 3 months of treatment, and its  
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occurrence is independent of the dose (10). Thus, rou-

tine blood count monitoring is not recommended to 

prevent agranulocytosis related to ATD use. When 

sore throat and fever occur, the patient should be ad-

vised to discontinue the drug and consult the doctor (9, 

10). In our case, agranulocytosis also occurred within 

the first days. Advanced age, neutrophil count less than 

100/mm3, and sepsis development are poor prognostic 

factors in agranulocytosis caused by ATD (11). There 

were no bad prognostic factors in our case.  

It has been shown that the use of G-CSF in cases with 

agranulocytosis shortens the time to recovery of the 

granulocyte count, and reduces infection-related com-

plications and mortality (12). The mean recovery time 

of granulocyte count with the use of G-CSF has been 

reported as 6-8 days (12). In our case, the neutrophil 

count improved on the 7th day of G-CSF treatment. It 

has been found that the use of G-CSF during pregnancy 

is well tolerated, safe, and does not cause any serious 

side effects (13, 14). We did not observe any side ef-

fects related to the use of G-CSF in the case.  

The agranulocytosis of the patient improved with G-

CSF treatment, but her hyperthyroidism continued. 

Placental transfer of thyroid hormones is limited in the 

first trimester and the fetus is relatively resistant to the 

effects of maternal hyperthyroxinemia. Therefore, ma-

ternal thyrotoxicosis occurring in the first trimester is 

associated with a low complication rate, while un-

treated thyrotoxicosis in the second and third trimesters 

is associated with poor fetal outcomes. The most chal-

lenging feature in terms of treatment was the preg-

nancy. So, it was planned to follow the patient with 

cholestyramine and propranolol in the first trimester 

and to undergo thyroidectomy in the second trimester 

of pregnancy. However, as the patient refused the sur-

gery, we decided to treat her with MMI and follow her 

closely from the second trimester. It has been reported 

that cross-reactions may occur between thionamide 

group drugs and therefore, caution should be exercised 

in the use of other drugs belonging to the same group 

 

 

 

 

 

in patients who developed agranulocytosis due to this 

group of drugs (15, 16). In our case, agranulocytosis 

did not develop again with MMI. 

In this case, it was found that the agranulocytosis that 

occurred in the pregnant patient improved rapidly with 

the G-CSF treatment. Furthermore, another important 

result of this case is that MMI can be used in the 2nd 

and 3rd trimesters in pregnant women who developed 

agranulocytosis due to PTU. To our knowledge, there 

are no pregnant with Graves' disease that was previ-

ously treated in a similar way in the literature. 

Conclusions 

It is suggested that G-CSF can be used successfully for 

correcting PTU-related agranulocytosis in pregnancy, 

MMI can be used as an alternative agent in patients 

who do not accept thyroidectomy, but close follow-up 

is required for the possible cross-reaction. 
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Table 2: Course of blood counts during G-CSF treatment  

 First 

day 

2. day 3. day 4. day 5. day 7. day Reference 

interval 

Leucocyte (x103/mm3) 1.88 1.37 1.54 1.94 2.59 5.64 3.7-10 

Neutrophil (x103/mm3) 0.41 0.15 0.17 0.24 0.75 2.56 1.63-6.96 

Hemoglobin (gr/dl) 8.8 9.2 8.8 9.1 8.8 10.2 12-18 

Platelet (x103/mm3) 168 180 133 148 133 165 142-424 

 



59                     JCTEI          YEAR: 2022          VOLUME: 1          ISSUE: 2 
 
 

Acknowledgment: This case report was presented as an e-

poster at the 42nd Turkish Endocrinology and Metabolism 

Diseases Congress held online on 19-23 May 2021. 

References 

1. Smith TJ, Hegedus L. Graves’ disease. N Engl J Med. 

2016;375:1552–65. 

2. Dong AC, Stagnaro-Green A. Differences in diagnostic crite-

ria mask the true prevalence of thyroid disease in pregnancy: 

a systematic review and metaanalysis. Thyroid. 2019;29:278–

289. 

3. Bural GG, Laymon CM, Mountz JM. Nuclear imaging of a 

pregnant patient: should we perform nuclear medicine proce-

dures during pregnancy? Mol Imaging Radionucl Ther. 

2012;21(1):1-5. 

4. Laurberg P, Bournaud C, Karmisholt J, Orgiazzi J. Manage-

ment of Graves’ hyperthyroidism in pregnancy: focus on both 

maternal and foetal thyroid function, and caution against sur-

gical thyroidectomy in pregnancy. Eur J Endocrinol. 

2009;160(1):1–8. 

5. Kobaly K, Mandel SJ. Hyperthyroidism and Pregnancy. En-

docrinol Metab Clin North Am. 2019;48(3):533-545. 

6. Mortimer RH, Cannell GR, Addison RS, Johnson LP, Roberts 

MS, Bernus I, et al. Methimazole and propylthiouracil equally 

cross the perfused human term placental lobule. J Clin Endo-

crinol Metab. 1997;82:3099-3102. 

7. Bahn RS, Burch HS, Cooper DS, Garber JR, Greenlee CM, 

Klein IL, et al. The role of propylthiouracil in the management 

of Graves' disease in adults: report of a meeting jointly spon-

sored by the American Thyroid Association and the Food and 

Drug Administration. Thyroid. 2009;19:673-674. 

8. Davis LE, Lucas MJ, Hankins GD, Roark ML. Cunningham 

FG. Thyrotoxicosis complicating pregnancy. Am J Obstet Gy-

necol. 1989;160(1):63–70 

9. Vicente N, Cardoso L, Barros L, Carrilho F. Antithyroid 

Drug-Induced Agranulocytosis: State of the Art on Diagnosis 

and Management. Drugs R D. 2017;17(1):91-96. 

10. Sun MT, Tsai CH, Shih KC. Antithyroid drug-induced agran-

ulocytosis. J Chin Med Assoc. 2009;72(8):438-41. 

11. Andersohn F, Konzen C, Garbe E. Systematic review: agran-

ulocytosis induced by nonchemotherapy drugs. Ann Intern 

Med. 2007;146:657-665. 

12. Tamai H, Mukuta T, Matsubayashi S, Fukata S, Komaki G, 

Kuma K, et al. Treatment of methimazole-induced agranulo-

cytosis using recombinant human granulocyte colony stimu-

lating factor (rhG-CSF). J Clin Endocrinol Metab. 

1993;77:1356-1360. 

13. Zeidler C, Grote UA, Nickel A, Brand B, Carlsson G, Cor-

tesao E, et al. Outcome and management of pregnancies in se-

vere chronic neutropenia patients by the European Branch of 

the Severe Chronic Neutropenia International Registry. Hae-

matologica. 2014;99(8):1395-1402. 

14. Boxer LA, Bolyard AA, Kelley ML, Marrero TM, Phan L, 

Bond JM, et al. Use of granulocyte colony-stimulating factor 

during pregnancy in women with chronic neutropenia. Obstet 

Gynecol. 2015;125(1):197-203. 

15. Degerli V, Yilmaz Duran F, Kucuk M, Atasoy I. A rare cause 

of neutropenic enterocolitis: Propylthiouracil-induced agran-

ulocytosis. Hong Kong Journal of Emergency Medicine. 

2018;25(5):286-289. 

16. Topcu R, Baş Y, Sezikli İ, Erenler BH, Kefeli M, Topcu H. A 

very rare malignant tumor of the thyroid gland: A case report 

of primary osteosarcoma. The Injector. 2022;1(1):36-9. 

 

 


