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Abstract 

 

Salazosulfapyridine (SASP) is used frequently to treat RA. Gastrointestinal 

disorders and rash are common adverse effects, but less is frequent is cytopenia. 

The aim of the study was to describe the clinical and laboratory features of 

patients with RA who develop cytopenia while taking SASP. We analyzed clinical 

features and laboratory findings of seven patients who developed cytopenia. Five 

patients had cytological analysis of bone marrow aspirates. All of the patients  
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were woman whose RA had responded to SASP. Leukopenia and lymphopenia 

were seen in all. Three out of five patients who had bone marrow aspiration had 

hypo cellular marrow, and two had normocellular marrow. SASP was thought to 

cause cytopenia through a direct disorder of bone marrow and suppression of the 

hemocyte. When it occurs, cytopenia resolves with discontinuation of the drug. 

However, an infection in a critically ill patient with SASP-induced cytopenia can 

be fatal and warrants extreme vigilance. 

 

Keywords: Rheumatoid arthritis, Cytopenia, Salazosulfapyridine, 

hypogammmagulobulinemia 

 

Introduction 

 

Salazosulfapyridine (SASP) is a disease-modifying anti-rheumatic drug 

(DMARD) used frequently to treat rheumatoid arthritis (RA) [1]. Gastrointestinal 

disorders and rash are common adverse effects, but less frequent is about SASP 

causing cytopenia in comparison to other DMARDs.[1][2][3] However, there are 

reported cases of deaths related to SASP from infectious disease,[4][5]  

multi-organ failure (MOF)[6] and cerebral hemorrhage[7]. The rheumatologist 

should have a high index of suspicion for cytopenia, be able to detect it as early as 

possible, and take measures to reduce the risk of critical illness and death.  We 

studied seven patients with RA on SASP and performed a literature review of case 

studies to determine the characteristics SASP-induced cytopenia and possible 

means of preventing this adverse effect. 

 

Patients and methods 

 

Outpatients and inpatients with RA were studied from December 2001 to 

December 2012 in the Division of Rheumatology, Department of Medicine,  

 



Cytopenia in rheumatoid arthritis caused by Salazosulfapyridine            99 

 

Showa University School of Medicine. All of the patients in the study had a 

diagnosis of RA based on the criteria of American Rheumatism Association of 

1987. [8] This clinical research conformed to Helsinki ethical principles. We 

examined the following characteristics: age; sex; secondary Sjögren’s syndrome 

(SS) as a complication of RA; duration of SASP; dose at the onset of cytopenia; 

effectiveness or ineffectiveness of the medication in treating RA; manifestations, 

treatment and outcome of cytopenia. White blood cell (WBC) count, lymphocyte 

count, percentage of atypical lymphocytes, Hemoglobin (Hb) level, Platelet count 

(Plt), immunoglobulin G (IgG), Erythrocyte sedimentation rate (ESR) and 

C-reactive protein (CRP) levels were examined. Seven patients also had a drug 

lymphocyte stimulating test (DLST) using SASP and pathological analysis of a 

bone marrow aspirate. 

 

Results 

 

Demographic and clinical data are listed in Table 1. The patients’ ages 

ranged from 31 to 74 years (median 70 years).  All of the patients were female 

and two out of seven had secondary Sjögren’s syndrome. The time from the start 

of SASP to the diagnosis of cytopenia ranged from 9 days to 50 days in most 

patients, with one patient developing cytopenia after 383 days. The starting 

dosage of SASP was 500 mg per day in all patients. The dose of SASP was 1000 

mg per day in all but one patient, and the medication was effective in treating RA 

in all patients. Other adverse effects were pyrexia (in five patients); 

gastrointestinal symptoms of nausea, vomiting, epigastric pain and anorexia (in 

four patients); upper respiratory tract infection (in two patients) and rash (in two 

patients). Especially, pyrexia and upper respiratory tract infection were major 

symptom of lymphopenia. Leukopenia and, more often, lymphopenia were seen in 

all cases. Atypical lymphocytes were seen in three patients. Most patients had a 

baseline anemia, thought to be from chronic disease (i.e., RA), but only one 
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patient (#4) had a decrease in hemoglobin associated with the use of SASP.   

C-reactive protein (CRP) and Erythrocyte sedimentation rate (ESR) increased in 

all patients at the onset of cytopenia. Only two out of six patients tested had a 

positive drug lymphocyte stimulating test (DLST). Of the five patients who had 

bone marrow aspiration, three had hypo cellular marrow and two had 

normocellular marrow. No abnormalities in erythroblasts were observed in bone 

marrow aspirates. In all patients with cytopenia, SASP was stopped and in three 

patients granulocyte colony-stimulating factor (G-CSF) and antibiotics were 

administered. Six out of seven patients recovered from cytopenia after 5-8 days, 

and one patient died of sepsis due to Pseudomonas aeruginosa. 

 

Discussion 

 

SASP was originally proposed as a treatment for RA because of its 

anti-inflammatory and antimicrobial activities. [9][10] Gastrointestinal disorders 

and rash are common adverse effects, but less frequent is about SASP causing 

cytopenia in comparison to other DMARDs.[1][2][3] Adverse effects on white 

cells resulting from sulfasalazine may be, as noted above, idiosyncratic, 

dose-related, or independent of dose. Although most episodes of leukopenia, 

which occur in 1 to 2% of patients, are mild and transient, life-threatening 

agranulocytosis can occur. [9][11] Serious episodes of agranulocytosis are usually 

observed within the first three months and, more often, within the first six weeks 

of therapy.[10][11] Bone marrow recovery occurs in the majority of such patients 

within one to two weeks of discontinuation of the medication. However, there are 

reports of patients who have died from infectious disease, [4] [5] MOF, [6] and 

cerebral hemorrhage (Table 2). [7]  

In this study, all patients were female, as were all but two of the patients in 

previously reported case studies.[12][13] Even though RA is more common in 

women than men, the higher incidence of cytopenia may related to SASP in women 
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is thought to reflect a gender-related risk. . Most of the patients developed 

cytopenia within 70 days of starting SASP.  However, one must remain vigilant 

about the appearance of this side effect even after considerable time, as one 

patient developed it after 300 days.  

For most of the patients in this study, the dose of SASP at which cytopenia 

developed was 1000 mg per day. In this study, this is the dose at which the 

medication initially becomes effective in treating our patients with RA. Thus, it is 

important to watch for the development of cytopenia even at the lowest effective 

dose. Many of the patients had fever at the onset of cytopenia, both with and 

without a concurrent infection.  

As in previous reports, many of the patients in this study had gastrointestinal 

side effects from SASP, including nausea, vomiting, epigastric pain, and anorexia. 

Upper respiratory tract infection developed and was associated with leukopenia, 

and thus thought to be related to SASP.  This infection resolved with antibiotics. 

Skin rash was seen and resolved completely a few days after discontinuation of 

SASP.  

   Lymphopenia is a known adverse effect of SASP and was seen in all the 

patients in this study. In all but one patient with lymphopenia, the medication was 

stopped, and, in all cases, the lymphopenia resolved. There were no significant 

decreases in hemoglobin levels (below a baseline of anemia of chronic disease 

due to RA), except in one patient (Patient 4).   Patient 4 also developed a 

marked thrombocytopenia, but the other patients maintained normal platelet 

counts. Based on the results of bone marrow aspiration, the presumed mechanism 

of SASP-induced cytopenia was thought to be impairment in bone marrow 

production, and suppression of hemocyte generation. However, in different 

patients this disorder affected different cell lines, including granulocytes (most 

often), megakaryocytes, and erythroblasts. From these results, cytopenia due to 

SASP may be caused by a mechanism different from myelodysplasia syndrome 

(MDS). In addition, a DLST was positive in only 2 of 6 patients and the cytopenia 
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was probably not caused by only an allergic mechanism. N-acetyltransferase 2 

(NAT2) gene polymorphism is reported to relate severe adverse event of SASP. 

But in this study, NAT2 gene polymorphism was not examined.  

In most patients the cytopenia resolved as a result of merely 

discontinuing the medication.  However, three patients with infections were 

treated with antibiotics and G-CSF together; two of these patients recovered and 

one, whose cytopenia was severe and had decreased IgG levels, died of sepsis. 

One study of patients with RA on SASP showed a decrease in immunoglobulin level 

associated with improvement in symptoms of joint inflammation. Perhaps there 

are different mechanisms that link immunoglobulin decreases to cytopenia, on one 

hand, and to reduced joint inflammation, on the other hand. However, cytopenia 

often develop within two weeks, half time of IgG type immunoglobulin is longer 

than 2 weeks. Nonetheless, a decrease of immunoglobulin level in patients on 

SASP may be an important warning sign of developing cytopenia. 

 

Conclusions 

 

   Cytopenia due to SASP in RA was observed only in female patients whose 

treatment was effective. Lymphopenia, atypical lymphocytes and a decrease of 

immunoglobulin level were seen on laboratory tests. In bone marrow aspiration, 

hypo cellular marrow, mainly affecting granulocytes, was seen. If detected early, 

cytopenia may be reversible with immediate discontinuation of SASP. However, 

extreme vigilance is necessary, as an infectious disease in a critically-ill patient 

with such cytopenia can be fatal.  
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Table 1. Clinical features and laboratory findings of 

the seven patients 
 

      

   

  
complication 

Effectiveness 

or 

 

Dosage 

period 

Dosage 

of 
   

Patient age/sex of SS ineffectiveness manifestation 

of 

SASP 

(day) 

SASP 

(mg) 
   

1 66 / F none Effectiveness fever, rash 11 1000 
   

2 59 / F none Effectiveness 

fever, epigastric 

pain, heartburn 14 1000 
   

3 70 / F none Effectiveness 

fever, cough, 

sputum 50 1000 
   

4 74 / F none Effectiveness fever, anorexia 383 2500 
   

5 31 / F none Effectiveness 

fever, chillness, 

cough 65 1000 
   

6 74 / F yes Effectiveness 

rash, epigastric 

pain 9 1000 
   

7 72 / F yes Effectiveness nausea, vomiting 28 1000 
   

          

 
WBC Lymphocytes A typical Hb Plt ESR CRP IgG 

 

Patient (109/L) (109/L) 

Lymphocytes 

(%) (mg/dL) (109/L) (mm/h) (mg/dL) (mg/dL) 
 

1 6400→2000 1600→399 1 11,1 14,7 110→26 8.7→0.7 1934→1724 

 2 6100→3700 2056→1162 0 11,3 25,1 62→20 3.2→0.1 1514→1357 

 3 9500→1000 1606→610 1 10,2 28,3 103→40 6.8→0.6 1667→1409 

 4 6100→800 671→576 0 3,9 1,6 123→40 19.5→3.4 2580→1070 

 5 3650→1430 2628→1321 0 9,3 44,3 100→87 1.1→18.7 2340→2200 

 6 5900→3300 1555→135 6 9,7 15,6 120→69 5.6→10.5 2327→1880 

 7 7200→3800 1634→1195 0 11,4 21,3 108→78 8.8→6.5 1455→1037 

 

       
  

  

Patient DLST 

Bone marrow 

findings Trearment Outcome     

   

1 NA 

normocellular 

marrow only stop drugs 

recovered after  

8days 

     

2 Positive(SI:183%) 

normocellular 

marrow only stop drugs 

recovered after  

5days         

 

3 Negative NA 

G-CSF, 

antibiotics 

recovered after  

5days 

     

4 Negative 

hypocellular 

marrow 

G-CSF, 

antibiotics 

died of sepsis by 

Pseudomonas 

aeruginosa         

 

5 Negative 
hypocellular 

marrow 

G-CSF, 

antibiotics 

recovered after  

8days 

     

6 

Positive  

(SI: 255%) 
hypocellular 

marrow only stop drugs 

recovered after  

7days 

     

7 Negative NA 

dose down to 

500mg 

recovered after  

7days 

      

SS: Sjogren's syndrome; SASP: salazosulfapyridine; DLST: drugs lymphocyte 

stimurating test; NA: not available 
     G-CSF: granulocyte colony-stimulating factor; 

S.I:selectivity Index 
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Table 2. Cytopenia caused by Salazosulfapyridine in rheumatoid arthritis  

reported in the literature.   

    
Dosage of Dosage 

   
Patient Author Year Age/Sex SASP(mg/day) period(days) Bone marrow findings Treatment Outcome 

1 Margaret 1986 55/F 500 20 NA antibiotics, steroid died of Legionella bozemanii 

2 Ridley 1989 71/M 2000 43 NA folic acid recovered after 17 days 

3 Guillemin 1989 53/F 1500 43 

maturity process 

disorder antibiotics 

died of sepsis from 

Pseudomonas aeruginosa 

4 Farr 1989 

 

NA NA NA 

only cessation of 

medication recovered after 5 days 

5 Blidal 1989 31/F 500 14 NA 

only cessation of 

medication recovered after 14 days 

6 

  
55/F 2000 

 

NA 

only cessation of 

medication recovered after 9 days 

7 

  
51/F 1000 14 NA BTF recovered after 21 days 

8 Kuipers 1992 49/F 1500 5 

hypocellular 

marrow G-CSF, antibiotics recovered after 9 days 

9 Youssef 1992 58/F 2000 112 

hypocellular 

marrow antibiotics, BTF 

died of cerebral 

haemorrhage 

10 Canvin 1993 77/F 500 35 

hypocellular 

marrow NA died of MOF after 10 days 

11 Suwa 1995 64/F 1000 180 

hypocellular 

marrow 

G-CSF, antibiotics, 

BTF recovered after 6 months 

12 Sedova 1997 20/F 1000 11 NA FFP, heparin NA 

13 Murphy 1998 52/M 1000 40 

normocellular 

marrow G-CSF, antibiotics recovered after 3 days 

14 Sibilia 1998 64/F 2000 180 hemophagocytosis antibiotics, steroid recovered after 30 days 

 

SASP: Salazosulfapyridine; NA: not available; BTF: blood transfusion; G-CSF: 

granulocyte colony-stimulating factor;      
 FFP: fresh frozen plasma; MOF: multisystem 

organ failure 
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