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ABSTRACT 
 
Macrolides (MACs) such as clarithromycin (CAM) and erythromycin (EM) have 
immunomodulatory effects as well as anti-bacterial activity. In consideration of 
immunomodulatory effects, we report a patient with primary immune 
thrombocytopenia (ITP) treated with corticosteroids (CSs) combined with MACs. 
An 84-year-old woman with ITP was admitted to our hospital for further 
examination of reduced platelet counts. After admission, the patient was 
diagnosed with exacerbated primary ITP. The patient was successfully treated 
with intravenous immunoglobulin. However, the patient was unsuccessfully 
treated with CSs (i.e., prednisolone (PSL) and methyl PSL) combined with CAM. 
Eltrombopag (ELT), a thrombopoietin-receptor agonist, was successfully added. 
However, the patient suffered from aspiration pneumonia, making it impossible 
to administer oral drugs (i.e., PSL, CAM, and ELT). Alternatively, she was 
successfully treated with intravenous PSL combined with intravenous EM. This 
case shows that the efficacy of intravenous EM treatment may be higher than 
that of oral CAM treatment.  
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ÖZET 
 
Klaritromisin (CAM) ve eritromisin (EM) gibi makrolidler (MAC'ler), anti-
bakteriyel aktivitenin yanı sıra immünomodülatör etkilere sahiptir. 
İmmünomodülatör etkileri göz önünde bulundurarak, MAC'lerle kombine 
kortikosteroidler (CS'ler) ile tedavi edilen primer immün trombositopenisi (ITP) 
olan bir hastayı sunuyoruz. 84 yaşında ITP'li kadın hasta, trombosit sayısında 
azalma olup olmadığı ileri tetkik için hastanemize başvurdu. Başvurudan sonra 
hastaya alevlenmiş primer ITP teşhisi kondu. Hasta intravenöz immünoglobulin 
ile başarılı bir şekilde tedavi edildi. Ancak hasta, CAM ile kombine edilmiş CS'ler 
(yani prednizolon (PSL) ve metil PSL) ile başarısız bir şekilde tedavi edildi. Bir 
trombopoietin-reseptör agonisti olan Eltrombopag (ELT) başarıyla eklendi. 
Bununla birlikte, hasta aspirasyon pnömonisinden muzdaripti, bu da oral ilaçların 
(yani, PSL, CAM ve ELT) uygulanmasını imkansız hale getirdi. Alternatif olarak, 
intravenöz EM ile kombine intravenöz PSL ile başarılı bir şekilde tedavi edildi. Bu 
durum intravenöz EM tedavisinin etkinliğinin oral TAT tedavisine göre daha 
yüksek olabileceğini göstermektedir. 
 
Anahtar Sözcükler: İmmün trombositopeni, klaritromisin, eritromisin, 
prednizolon, biyoyararlanım 
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INTRODUCTION 
 

Macrolides (MACs) such as clarithromycin (CAM) and erythromycin (EM) have 
not only anti-bacterial activity but also immunomodulatory effects, and anti-
inflammatory effects. In connection with its immunomodulatory effects, we have 
previously reported several cases of immune thrombocytopenia (ITP) 

successfully treated with CAM or EM (1－4). Here, we report a case of primary 

ITP treated with corticosteroids (CSs) (i.e., prednisolone (PSL) and methyl PSL) 
combined with CAM, and subsequently intravenous PSL combined with 
intravenous EM.  
 

CASE REPORT 
 

An 84-year-old woman with ITP accompanied by osteoporosis, and Alzheimer’s 
disease was referred and admitted to our hospital for further examination of 
reduced platelet counts (0.7 ×104 /μL) on PSL (5 mg/day). After admission, the 
patient complained of genital bleeding. Physical examination revealed 
subcutaneous bleeding on bilateral upper and lower extremities. Her laboratory 
results included the following: white blood cell counts, 7,370/μL (basophils, 
0.1%; eosinophils, 0.4%; neutrophils, 69.1%; lymphocytes, 22.3%; monocytes, 
7.1%); hemoglobin, 9.7 g/dL; platelet counts, 0.6 ×104 /μL; C-reactive protein, 
0.48 mg/dL; immunoglobulin (Ig) G, 942 mg/dL; IgM, 111 mg/dL; IgA, 121mg/dL; 
fasting blood sugar, 116 mg/dL; and hemoglobin A1C , 6.1%. Neither antinuclear 
antibody nor rheumatoid factor was detected. She was negative for Helicobacter 
pyroli (HP) stool antigen using the enzyme-linked immunosorbent assay and for 
HP IgG antibodies. A bone marrow aspiration smear revealed normal bone 
marrow with a nucleated cell count of 8.9 ×104/µL and a megakaryocyte count 
of 132/µL without dysplasia or hemophagocytosis (Figure 1). No abnormal 
findings suggestive of infection were found in the systemic survey, including the 
chest roentgenogram and urinalysis. Based on these findings, the patient was 
diagnosed with exacerbated primary ITP. The clinical course is shown in Figure 2. 
On the first day of admission, she received platelet transfusion. On the second 
day, she was treated with intravenous immunoglobulin (IVIG) (15 g/day for 5 
days). Five days after the IVIG treatment, the platelet counts increased to 25.5 × 
104 /μL. Because the patient suffered from osteoporosis that is exacerbated by 
the use of PSL, the PSL dosage was only increased from 5 to 10 mg/day after the 
IVIG treatment. Simultaneously, we prescribed CAM (400 mg/day) based on its 

immunomodulatory effects to increase platelet counts (1－4) and steroid-

sparing effects via its influence on CSs metabolism (5). Thereafter, she was 
discharged. About a month after her discharge, she was readmitted for reduced 
platelet counts (1.1× 104 /μL) on PSL (10 mg/day) combined with CAM (400 
mg/day). She received immediately platelet transfusion. She was then treated 
with intravenous methyl PSL (250 mg/day) for three days, and subsequently PSL 
(20 mg/day). Although the platelet counts increased to 16.4× 104 /μL a week after 
the methyl PSL treatment, it decreased again to 1.8× 104 /μL. Eltrombopag (ELT) 
(12.5 mg/day), a thrombopoietin-receptor agonist, was added. Because the 
platelet counts did not increase, she received platelet transfusion. Thereafter, 
she was again treated with intravenous methyl PSL (250 mg/day) for three days, 
and subsequently PSL (30 mg/day). Simultaneously, the CAM dosage was 
increased to 800 mg/day. However, this time, the platelet counts did not 
increase, and remained at a level of around 1.0× 104 /μL; therefore, she received 
platelet transfusion. The ELT dosage was increased to 25 mg/day, and the PSL 
dosage was reduced to 20 mg/day. One week after the ELT (25 mg/day) 
treatment, the platelet counts increased to 2.6× 104 /μL. During the clinical 
course, she had a gradual dysphagia and then was diagnosed with aspiration 
pneumonia. Therefore, above-mentioned oral drugs (i.e., PSL, CAM, and ELT) 
were discontinued. Alternatively, she was given intravenous PSL (10 mg, twice 
daily), and ceftriaxone (CTRX) (1 g, twice daily) for aspiration pneumonia. 
Contrary to our expectations, the platelet counts temporarily increased to 3.2× 
104 /μL. As the pneumonia grew better, the platelet counts decreased to 1.5 ×104 
/μL. As an alternative to CTRX, intravenous EM (0.5 g, twice daily) was started, 
expecting its immunomodulatory effects as well as its anti-bacterial activity. 
Three days after the intravenous EM treatment, the platelet counts increased to 
2.4 × 104 /μL. Even though the pneumonia improved, the intravenous EM 
treatment was continued. As a result, the platelet counts increased to 10.3× 104 
/μL about three weeks after the intravenous EM treatment.  

 
Figure 1. A bone marrow aspiration smear reveals normal bone marrow (May-
Giemsa stain, ×100). 

 
Figure 2. The laboratory data and prescribed drugs on clinical days.  
IVIG: intravenous immunoglobulin, PSL: prednisolone, mPSL: methyl 
prednisolone, CAM: clarithromycin, EM: erythromycin, ELT: eltrombopag. CTRX: 
ceftriaxone, PC: platelet concentrates 

 
DISCUSSION 
 
Primary ITP is an acquired immune disorder characterized by an isolated 
thrombocytopenia due to pathogenic anti-platelet autoantibodies, T 
lymphocyte-mediated platelet destruction, and impaired megakaryocyte 
function. On the contrary, secondary ITP is triggered by inherited or acquired 
predisposing diseases such as chronic infections, including HP and human 
immunodeficiency virus, or autoimmune diseases such as systemic lupus 
erythematosus or rheumatoid arthritis (6). Recent studies have suggested that 
HP-positive ITP patients can be successfully treated by eradication of the 
pathogen (proton pump inhibitor, amoxicillin, and CAM) (7, 8). On the contrary, 
first-line treatments for primary ITP include CSs. Severe bleeding requires 
treatment with IVIG. We have previously reported several cases of primary ITP 

showing increased platelet counts following MACs treatment (1－4). In these 

cases, we speculated that the ITP improved by the immunomodulatory effects of 
the MACs. In fact, EM and its derivatives inhibit T lymphocyte proliferation and 
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induce T lymphocyte apoptosis (9). By contrast, EM had shown to potentiate the 
function of regulatory T lymphocytes in a rat model (10).  

In the previous report, we experienced a case of primary ITP unsuccessfully 
treated with CAM, but successfully followed by EM (2). In the present case, CSs 
combined with CAM treatment was ineffective. After suffering from aspiration 
pneumonia, the patient was treated with intravenous PSL and CTRX. Contrary to 
our expectations, the platelet counts increased, which is believed to be due to 
an infection-related reactive thrombocytosis (11). In fact, as the pneumonia grew 
better, the platelet counts decreased. Thereafter, intravenous EM was started 
and continued, resulting in increased platelet counts. Based on these findings, 
the efficacy of intravenous EM treatment is higher than that of oral CAM 
treatment.  

After the oral administration, CAM undergoes a rapid first-pass metabolism in 
the liver, resulting in a bioavailability level of ~50% (12). On the contrary, 
intravenous EM results in a bioavailability level of 100%; therefore, this 
treatment is thought to be more efficient.  

EM was the first macrolide to be developed. New macrolides such as CAM and 
azithromycin have since been developed to supersede EM. CAM is a 
semisynthetic macrolide antibiotic, chemically identified as 6-0-
methylerythromycin A (13). Only a slight structural difference exists between 
CAM and EM. 

Based on these facts, the elevated bioavailability of intravenous EM and/or 
above-mentioned slight structural difference may be advantageous to 
intravenous EM treatment for providing immunomodulatory effects, as 
compared with oral CAM treatment.   

More extensive research is required to validate our finding before 
intravenous EM treatment can be adopted on a wider basis. 
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