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Abstract
An 85-year-old man was admitted to our hospital because of dysphagia, and was diagnosed with benign stricture of the 
esophagus. He was hospitalized repeatedly for balloon dilations. Pantoprazole sodium (80 mg, twice daily, intravenously) 
was administered each time when he was in hospital, while esomeprazole (20 mg/day, orally) was administered intermit-
tently when he was at home. Reductions in both white blood cells and platelets were noticed about 4 months after proton 
pump inhibitors were introduced. Bone marrow suppression induced by proton pump inhibitors was diagnosed as proven 
by bone marrow biopsy. White blood cell, neutrophil, and platelet counts went back to the normal range after proton pump 
inhibitors were stopped. The present case shows a rare bi-cytopenia associated with proton pump inhibitors and suggests the 
importance of awareness of hematological adverse events during proton pump inhibitor therapy.

Key Points 

Proton pump inhibitors might induce leukopenia and 
thrombocytopenia.

Neutrophil and platelet counts may go back to the nor-
mal range after proton pump inhibitors are stopped.

Clinicians should be aware of this adverse effect even 
though it is very rare.

Introduction

Proton pump inhibitors (PPIs) are widely used medica-
tions for treatment of gastric acid–related diseases [1, 2]. 
With the increasing use of PPIs, a series of complications 
and adverse effects have emerged [3, 4]. Blood dyscrasias 
are rare adverse effects. Although some cases of cytopenia 

associated with PPI treatment have been reported, bi-cytope-
nia has not been documented [5–8]. Here, we report the first 
case of myelosuppression induced by PPI use, which caused 
both leukopenia and thrombocytopenia.

Case Report

An 85-year-old Chinese man was admitted to our hospital 
because of dysphagia in late June 2017. His medical his-
tory included transurethral resection of prostate for benign 
prostatic hyperplasia in 2012 and percutaneous vertebro-
plasty for lumbar vertebral compression fracture in 2015. 
He did not take any medicine when he was at home. The 
patient underwent endoscopic multi-band mucosectomy 
for resection of an early squamous cell carcinoma of the 
esophagus at 21 months previously in another hospital, 
and subsequently developed progressive dysphagia. He 
received four endoscopic dilations, and the dysphagia 
recurred soon after dilation each time. The exact results 
of examination and the details of treatment in the other 
hospital were unclear. He was able to swallow only liq-
uids when he came to our hospital. After admission to 
our hospital, a physical examination revealed that he 
weighed 60 kg, with a body mass index of 18.4, and had 
stable vital signs. No superficial lymph nodes were palpa-
ble. Abdominal examination revealed a soft, non-tender 
abdomen without hepatosplenomegaly. A complete blood 
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count showed mild anemia with slightly reduced serum 
ferritin and iron concentrations (white blood cell count 
5.6 × 109/L, neutrophil count 4.46 × 109/L, red blood cell 
count 2.97 × 1012/L, hemoglobin 104 g/L, platelet count 
135 × 109/L, serum iron 5.70 μmol/L, transferin satura-
tion 16.72%, total iron binding capacity 34.10 μmol/L). 
Iron deficiency anemia caused by malnutrition was sus-
pected. Iron sucrose was administered intravenously and 
intermittently (100 mg, three times a week, intravenous 
infusion). Iron sucrose was stopped due to short hospital 
stay and shortage of medicine in the nursing home, with 
a total dose of 300 mg. An esophagoscopy and esoph-
agogram revealed a 2-mm—long benign scar stricture. A 
stent was placed after dilation. Dysphagia was alleviated, 
and the patient was released from the hospital. The stent 
was dislodged from its proper location after 1 month, and 
dysphagia had recurred. The stent was removed and an 
additional balloon dilation was performed in August 2017. 
Dysphagia was improved markedly, but repeated half to 
1 month after each dilation. The man was hospitalized 
later in September and December 2017 for another two 
dilations. Pantoprazole sodium (80 mg, twice daily, intra-
venous infusion) was administered each time when he 
was in hospital, while esomeprazole (20 mg/day, orally) 
was administered intermittently when he was at home. He 
came back to our hospital for the fourth balloon dilation 
on December 2017. Pantoprazole sodium was given again 
from hospital day 3. A relatively obvious decrease in plate-
lets (from 135 × 109/L, checked when he first entered our 
hospital in June, to 83 × 109/L) was found on hospital day 
5. After 4 days of pantoprazole administration, neutro-
penia (white blood cell count from 5.6 × 109/L, checked 
when he first entered our hospital in June, to 2.67 × 109/L; 
neutrophil count from 4.46 × 109/L, checked when he first 
entered our hospital in June, to 0.88 × 109/L) was observed 
on hospital day 7. In a review of his previous medical his-
tory, we found a trend of slight decrease in white blood 
cells and neutrophils since his first admission to our hospi-
tal. Further examinations were performed. A bone marrow 
aspiration smear showed few nucleated cells, fat droplets, 
and scattered non-hemopoietic islands. A bone marrow 
biopsy indicated hypoplastic hematopoiesis. Helper T 
cells were in the normal range. Genetic detection of Wnt1 
by reverse transcription polymerase chain reaction (RT-
PCR) was within the normal range. Antinuclear antibody 
(ANA) test was positive (1:1000, speckled pattern), while 
anti-dsDNA, anti-SS-A, anti-SS-B, anti-SM, anti-SCL-70, 
and anti-Jo-1 antibodies were all negative. Bone marrow 
suppression caused by PPI use was suspected due to lack 
of another cause. We stopped pantoprazole sodium treat-
ment on hospital day 7 and subsequently found rebounds 
in white blood cell, neutrophil, and platelet counts; these 
values returned to normal on hospital day 15 (Fig. 1).

Discussion

PPIs are among the most commonly used drugs worldwide 
[2], and PPI-associated adverse events have emerged since 
use of PPIs has increased. Although the risk of neutrope-
nia is mentioned in the package inserts of both pantopra-
zole and esomeprazole, case reports of neutropenia are 
rare. In addition to these reports regarding neutropenia, 
there are sporadic reports of anemia or thrombocytope-
nia related to PPIs [5–8]. We searched PubMed using 
terms including proton pump inhibitors, pantoprazole, 
esomeprazole, adverse effects, side effects, neutropenia, 
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Fig. 1   White blood cell (WBC)  count, neutrophil (N)  count, and 
platelet (PTL)   count  were all within their normal ranges when the 
patient was first admitted. Proton pump inhibitor (PPI) therapy was 
adopted after he was hospitalized, and the levels of white blood 
cells and neutrophils decreased slowly afterward. The specific times 
when pantoprazole sodium and esomeprazole were used was as fol-
lows: pantoprazole sodium: 02/07/2017–16/07/2017, 10/08/2017–
07/09/2017, 20/09/2017–22/09/2017, and 03/12/2017–07/12/2017; 
esomeprazole: 17/07/2017–09/08/2017, 08/09/2017–19/09/2017, and 
23/09/2017–02/12/2017. Thrombocytopenia was found on December 
5, 2017, while neutropenia appeared on December 7, 2017. PPI treat-
ment was stopped on December 7, 2017, and the levels of these blood 
cells increased to normal slowly afterward
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thrombocytopenia, cytopenia, blood dyscrasia, bone 
marrow suppression and myelosuppression; reports con-
cerning adverse effects of PPI therapy on blood cells are 
limited to cell reduction in one of the myeloid lineages. 
Here, we report a case of bone marrow suppression associ-
ated with PPI exposure that induced both neutropenia and 
thrombocytopenia.

Blood dyscrasia is associated with many PPIs, and there 
may be potential drug cross-reactivities between them [5]. 
In the course of our patient’s disease, pantoprazole and 
esomeprazole were used alternately. It appears that cyto-
penia might be attributed to either or both of them since 
levels of white blood cells and platelets showed a down-
ward trend. However, neutropenia and thrombocytopenia 
occurred during treatment with pantoprazole and resolved 
soon after pantoprazole was stopped. The Naranjo Causal-
ity Algorithm was performed, and 5 points indicate a prob-
able relationship between use of pantoprazole and cytope-
nia in this patient. Therefore, pantoprazole was more likely 
to be the cause of cytopenia in this patient.

Mechanisms of PPI-induced cytopenia are unclear. The 
two most commonly accepted theories are the immune-
mediated mechanism and toxic mechanism. The immune-
mediated mechanism is based on drug-induced antibodies 
against circulating hemocytes, whereas the toxic mecha-
nism indicates direct toxicity of the drug to hematopoi-
etic cells [9]. In the previous case reports, almost no bone 
marrow biopsies were performed. We found only one case 
in which bone marrow aspiration was conducted, but this 
report has obvious limitations because the arrest of bone 
marrow may be due to possible drug interactions between 
PPI and immunosuppressants in the renal failure patient 
[10]. In our report, bone marrow aspiration and biopsy 
were performed, which indicated suppression of bone mar-
row functions. Moreover, related tests were conducted to 
exclude other etiologies that may also lead to cytopenia. 
Based on the abovementioned examinations, we reached 
the conclusion that PPIs led to the suppression of bone 
marrow in this patient. In this case report, the levels of 
neutrophils and platelets decreased slowly after treatment 
with PPI began and then fell dramatically and suddenly 
after PPIs were used for a period of time. This result sug-
gests that suppression of bone marrow may be aggravated 
by prolonged use of PPIs. In our patient, blood cells were 
restored to the normal range 8 days after discontinuation 
of PPIs. However, whether bone marrow depression is 
always reversible or may be irreversible as administration 
time is extended is still unclear.

PPIs are usually well tolerated, with very few reported 
side effects on hematopoietic systems. Nevertheless, it 
is important to be aware of this potential complication 
and discontinue the drug immediately when such an event 
occurs.

Conclusion

PPIs are among the most commonly used drugs in the 
treatment of a variety of diseases, including gastroesopha-
geal reflux disease and peptic ulcer. Some patients may 
take these drugs for a long time, sometimes even for years, 
due to recurrence of diseases or symptoms. We presented 
a case of neutropenia and thrombocytopenia induced by 
PPIs in an old man after using PPIs for about 5 months 
intermittently. There are many causes of neutropenia and 
thrombocytopenia, including bacterial or viral infections, 
autoimmune diseases, aplastic anemia, leukemia, lym-
phoma and adverse effects of drugs. It is very difficult to 
reach the etiology of neutropenia and thrombocytopenia. 
Because the incidence is extremely low, PPIs as the cause 
of neutropenia and thrombocytopenia may be overlooked, 
so clinicians should be aware of this adverse effect and 
stop the drugs immediately when such a case is suspected.
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