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Abstract
Proton-pump inhibitors (PPIs) are commonly utilized in the treatment of upper gastrointestinal bleeds
(UGIBs) due to their ability to stabilize blood clot formation. PPIs have been shown to reduce rebleeding
after endoscopic hemostasis and reduce signs of bleeding at index endoscopy. While PPIs are well-tolerated
and commonly administered to patients suffering from acute UGIBs, significant adverse effects may occur.
Patients have reported various mild systemic symptoms during short-term PPI use, including headache,
rash, dizziness, nausea, abdominal pain, flatulence, constipation, and diarrhea. In general, serious side
effects of PPIs tend to be mild during treatment periods under two weeks; however, as the treatment
duration increases, side effects have been observed to increase in frequency and severity. PPI-induced
thrombocytopenia is an exceedingly rarely reported adverse reaction that remains largely unstudied due to
the dearth of patient cases. This adverse effect continues to be a diagnosis of exclusion, and there are no
current evidence-based recommendations to approach this complication. Thrombocytopenia increases the
risk of rebleeding and hemodynamic instability, which may be devastating to patients suffering from UGIBs.
Here, we present a case of thrombocytopenia that began after the introduction of pantoprazole in the
setting of a UGIB. The thrombocytopenia resolved promptly after cessation of the medication. We highlight
this case to increase awareness of this rare finding given the lack of recommendations for short-term PPI-
induced thrombocytopenia.
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Introduction
Proton-pump inhibitors (PPIs) are a class of drugs that are widely used for the treatment of a variety of
gastric acid-related disorders, including peptic ulcer disease (PUD) and gastroesophageal reflux disease
(GERD) [1]. They are also routinely used in the treatment of upper gastrointestinal bleeds (UGIBs) [2].
Inhibition of gastric H+/K+ ATPase proton pumps helps to not only reduce pain and progression of
conditions like GERD and PUD but also by increasing serum pH, these drugs increase platelet aggregation
and plasma coagulation, thereby stabilizing blood clot formation [3]. PPIs have been shown to reduce
rebleeding after endoscopic hemostasis and, when started before endoscopy, reduce signs of bleeding at
index endoscopy [4-5].

PPIs are commonly prescribed medications that are considered to be generally safe and well-tolerated. In
fact, these drugs account for approximately 95% of all acid-suppressing medication prescriptions due to
their effectiveness and side-effect profile [6]. While these drugs have significant benefits to patients
suffering from an acute UGIB, significant adverse effects can occur during both short and long-term therapy
[6]. The adverse effects of long-term use that have been reported include increased risk of enteric infection,
chronic atrophic gastritis, drug-induced lupus, acute interstitial nephritis, thrombocytopenia, and
malabsorption of various nutrients like iron, vitamin B12, and magnesium [6-12].

With the short-term initiation of PPIs in the acute setting, most adverse effects have been relatively well
studied and reported [13]. Patients may report various mild systemic symptoms during short-term PPI use,
including headache, rash, dizziness, nausea, abdominal pain, flatulence, constipation, and diarrhea [6]. In
general, serious side effects of PPIs tend to be mild during treatment periods of two weeks or less, but as the
treatment duration increases, side effects have been observed to increase in frequency and severity with
long‐term use [14]. 

Despite the large body of literature documenting the short-term effects of PPIs, the effect of PPI-induced
thrombocytopenia is a rarely reported adverse reaction that remains largely unstudied. To date, there are
approximately 9 case reports of PPI-related thrombocytopenic events in the current literature [15-23]. As
this adverse event is poorly studied and relatively rare, PPI-induced thrombocytopenia is often a diagnosis
of exclusion, leading to delays in diagnosis. Even after diagnosis, clinicians may find that there are currently
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no evidence-based recommendations to manage this complication. Thrombocytopenia, if left untreated,
increases the risk of rebleeding and hemodynamic instability, which may be devastating to patients suffering
from UGIBs. Due to the potentially significant consequences of PPI-induced thrombocytopenia, the study of
this rare adverse effect is important for improving the detection and prevention of serious adverse outcomes.

Case Presentation
A 66-year-old African-American female with a past medical history of end-stage renal disease (ESRD),
hypertension, a history of venous thromboembolism, and chronic lower back pain presented with intractable
hematemesis and nausea. She reported six episodes of bright-red, bloody emesis with blood clots and rectal
pain associated with bloody stools. The patient denied abdominal pain, history of anemia, chest pain,
shortness of breath, history of liver disease, history of malignancy, and constipation. On presentation, vital
signs included a temperature of 97.8 F, pulse rate of 89, respiratory rate of 15, oxygen saturation of 97% on
room air, and blood pressure 86/62 mmHg. The physical exam was notable for dried blood on the lips, 2+
lower extremity pitting edema bilaterally, and dry oral mucosa. The patient’s initial laboratory results are
shown in Table 1, demonstrating severe anemia, decreased hematocrit, elevated red cell distribution width,
elevated blood urea nitrogen, and elevated creatinine. Serum electrolytes, liver function tests, and platelet
count were within normal limits (Table 1).

 
Hemoglobin
(g/dL)

Hematocrit
(%)

Platelet
(cells/μL)

RDW (%)
AST
(U/L)

ALT (U/L)
Total Bilirubin
(mg/dL)

Peripheral Smear
Findings

Reference
Values

11.5-15.5 36-46 120-360 11.0-15.0  5-40  5-40 0-1.2 n/a

Measured
Values

7 23.4 193 19 14 5 0.3
Moderate
Hypochromasia

        
Few Macrocytic
Cells

        
Adequate Platelet
Estimate

 
Sodium
(mEq/dL)

Potassium
(mEq/dL)

Chloride
(mEq/dL)

Carbon Dioxide
(mmol/L)

BUN
(mg/dL)

Creatinine
(mg/dL)

Calcium
(mg/dL)

 

Reference
Values

135-148 3.5-5.5 98-110 24-34  8-20 0.5-1.5 8.4-10.2  

Measured
Values

137 4.3 95 21 49 7.7 8.4  

TABLE 1: Initial laboratory results on admission to the hospital demonstrating severe anemia,
decreased hematocrit, elevated RDW, elevated BUN, elevated creatinine, moderate
hypochromasia, few macrocytic cells, and adequate platelet estimate
g = gram, dL = deciliter, μL = microliter, U = unit, L = liter, mEq = milliequivalent, mmol = millimole, mg = milligram, RDW = red cell distribution width, AST
= aspartate transaminase, ALT = alanine transaminase, BUN = blood urea nitrogen

She was given 1L of normal saline for hypotension and transfused 1 unit of packed red blood cells for her
severe anemia. A nasogastric tube was placed to suction, which produced coffee ground-like output. Her
home dose of anticoagulation was stopped, and she was started on intravenous (IV) pantoprazole 40 mg
twice daily for the treatment of a presumed upper gastrointestinal bleed. Gastroenterology specialists were
consulted and performed an esophagogastroduodenoscopy (EGD), which revealed severe esophagitis with
oozing and evidence of a Roux-en-Y gastric bypass; however, there was no evidence of acute bleeding. After
the EGD, the patient was continued on pantoprazole 40 mg IV twice daily for severe esophagitis.

Over the subsequent days, the patient’s hemoglobin level stabilized; however, the patient’s platelet count
progressively declined and she became severely thrombocytopenic on Day 7 of hospitalization, which can be
seen in Figure 1. The hematology specialists were consulted and recommended evaluation for other causes
of thrombocytopenia, including immune thrombocytopenic purpura (ITP), thrombotic thrombocytopenic
purpura (TTP), hemolytic uremic syndrome (HUS), and disseminated intravascular coagulopathy (DIC). They
also recommended transfusing platelets to maintain a goal platelet count of >20,000 cells/uL and to switch
pantoprazole to famotidine due to possible PPI-induced thrombocytopenia. Consequently, pantoprazole
therapy was discontinued, oral famotidine 10 mg once daily was initiated, and 2 units of platelets were
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transfused. Additional laboratory tests were ordered and the results did not suggest TTP, HUS, or DIC (Table
2). In the subsequent weeks after discontinuing pantoprazole, the patient’s platelet count returned to her
baseline levels (Figure 1). She was ultimately discharged on oral famotidine 10 mg daily and experienced no
further complications since her discharge.

FIGURE 1: Platelet count trend of the patient over the hospital course
A negative trend in platelet count was noted after initiating pantoprazole therapy, and platelet counts returned to
normal following platelet transfusion and discontinuation of pantoprazole.

X-axis = chronological numerical date of hospitalization, Y-axis = platelet count notated in cells/μL, μL = microliter

 
PT
(seconds)

INR
(n/a)

APTT
(seconds)

Fibrinogen
(mg%)

D-Dimer
(ng/mL)

Reticulocyte
Count (%)

Immature Platelet
Fraction (%)

Peripheral Smear
Findings

Reference
Values

 11-15 n/a 25-36 174-482 <250 0.3-2 0.9-11.2 n/a

Measured
Values

14.4 1.3 43.8 495 1445 1 7.80% Polychromasia

TABLE 2: Laboratory results on hospital Day 7 demonstrating prolonged APTT, mildly elevated
fibrinogen, elevated D-dimer, and polychromasia
PT = prothrombin time, INR = international normalized ratio, APTT = activated partial thromboplastin time, mg = milligram, ng = nanogram, mL = milliliter

Discussion
Peptic ulcers are the most common cause of UGIBs, and PPIs are widely used for ulcer bleeding [24].
Commonly used PPIs include pantoprazole, esomeprazole, lansoprazole, and dexlansoprazole. Gastric acid
suppression through the use of PPIs is strongly recommended by the American College of Gastroenterology
(ACG) after endoscopic hemostatic therapy for bleeding ulcers; however, there is no clear recommendation
for its use in the pre-endoscopic setting [25]. Despite a lack of guidance for PPI utilization before endoscopy,
several studies have demonstrated that PPI utilization in this setting decreases the rate of further bleeding
and may reduce the need for endoscopic therapy [26-29]. Although rare, PPI therapy does have an
association with an increased risk of thrombocytopenia, which may increase the risk of new bleeding and
exacerbate known sources of bleeding. There are only a few case reports that elucidate the relationship
between PPI use and thrombocytopenia, and even fewer listing pantoprazole as the causal agent [15-23]. At
this time, PPI-induced thrombocytopenia remains a diagnosis of exclusion and is exceedingly rare in
incidence, as evidenced by the dearth of patient cases reported in the literature.

Thrombocytopenia is defined as a platelet count measured below the 2.5th percentile of the normal platelet
distribution, which is defined as 150,000 cells/μL [30-31]. The mechanisms of thrombocytopenia include
decreased platelet production, increased platelet destruction or use, platelet sequestration, and platelet
dilution [30]. Some causes of thrombocytopenia include, but are not limited to, malignancy, infection,
marrow suppression, congenital platelet deficiencies, ITP, TTP, DIC, mechanical destruction, hemorrhage,
and medication-induced platelet reduction [30]. Thus, when a patient presents with thrombocytopenia, it is
imperative that the clinician considers a broad differential diagnosis for the cause of thrombocytopenia, as
this is not a specific manifestation of any single disease process.

The peripheral blood smear is a useful diagnostic tool to help clinicians in determining the cause of isolated
thrombocytopenia in a patient, which may reveal pseudothrombocytopenia due to platelet clumping,
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abnormalities in platelet morphology that may reveal existing or newly acquired platelet disorders, or clues
to indicate increased platelet consumption. In the case of our patient, a review of the peripheral blood smear
did not reveal any significant abnormalities that would point to these etiologies. A bone marrow biopsy can
also be helpful in the evaluation of thrombocytopenia, especially in patients where a primary hematologic
disorder is suspected or if the cause of the disorder is unclear. We discussed the need for a bone marrow
biopsy for our patient with our hematology and oncology specialists and weighed the risks and benefits of
such a procedure. With the help of their input, it was decided to first discontinue potentially offending drugs
and look for other etiologies before pursuing the biopsy. Once PPI therapy was discontinued and the
patient's platelet levels normalized, the biopsy was no longer deemed necessary.

Our patient initially presented with intractable hematemesis and clinical findings consistent with a UGIB.
The decision was made to initiate intravenous pantoprazole therapy for UGIB based on evidence
demonstrated in clinical trials and recommendations by the gastroenterology specialist [26-29]. Initially, the
patient’s platelet count was 193,000 cells/μL, but following the initiation of pantoprazole therapy, her
platelet count precipitously dropped, as demonstrated in Figure 1. By Day 7 of hospitalization, the patient
was noted to have severe thrombocytopenia, which prompted an urgent re-evaluation of her current
medications and clinical diagnoses. We ruled out potential causes of thrombocytopenia such as infection,
DIC, hemorrhage, HUS, TTP, pseudothrombocytopenia, and marrow suppression. The patient’s reticulocyte
count was within normal limits, ruling out hemolytic anemias, and her immature platelet fraction was
elevated in conjunction with a peripheral blood smear showing polychromasia, ruling out marrow
suppression (Table 2). The remainder of the peripheral smear was unremarkable, liver function tests were
within normal limits, and coagulation studies did not demonstrate evidence of DIC (Tables 1-2).
Additionally, because the patient improved after platelet transfusion and discontinuation of pantoprazole, it
is unlikely that ITP was the etiology of her thrombocytopenia. Physical examinations failed to reveal
purpura or new signs of bleeding, and the patient was hemodynamically stable. Another differential
diagnosis to consider is shock marrow, as our patient presented with hypotension on arrival to the
emergency department. However, since the temporal relationship between the development and recovery of
thrombocytopenia in our patient correlated with the times at which pantoprazole was administered and
discontinued, we did not continue to consider shock marrow as a differential diagnosis. Consequently, the
most likely diagnosis was drug-induced thrombocytopenia, secondary to pantoprazole therapy.

As Korkmaz et al. discuss, the evaluation of drug-induced thrombocytopenia (DIT) comprises four criteria: i)
treatment with the accused drug caused thrombocytopenia and full and continuous recovery from
thrombocytopenia occurred after discontinuation of the accused drug; ii) the accused drug was the only drug
used before the onset of thrombocytopenia, or other drugs were continued or reintroduced after
discontinuation of the accused drug with a sustained normal platelet count; iii) other causes for
thrombocytopenia have been ruled out; iv) recurrent thrombocytopenia occurred upon reuse of the accused
drug. Korkmaz et al. state that if all four criteria are met, there is a definitive diagnosis of DIT; however, if
only criteria 1, 2, and 3 are met, the diagnosis of DIT is probable. In our case, pantoprazole administration
was associated with the development of thrombocytopenia, and withdrawal of this agent demonstrated
complete and continuous recovery of the patient’s platelet count. Although pantoprazole was not the only
other medication administered prior to the development of thrombocytopenia, all the other medications the
patient received were continued and did not have a known risk of thrombocytopenia. Additionally, other
causes of thrombocytopenia were effectively ruled out, and re-administration of pantoprazole to satisfy
criterion 4 would have been unethical. Thus, according to the aforementioned criteria, the most probable
cause of the patient’s thrombocytopenia was pantoprazole therapy.

Through this process, we reached a final diagnosis of pantoprazole-induced thrombocytopenia. We
immediately discontinued pantoprazole therapy and switched to renally dosed famotidine for gastric acid
suppression. Over the course of the next several days, the patient’s platelet count progressively recovered
(Figure 1). Findings in the current literature and our observations suggest that PPIs may cause
thrombocytopenia. Clinicians should be aware of this potential adverse effect, as PPIs are very commonly
prescribed to the general population. Thus, when a patient presents with thrombocytopenia in the setting of
PPI therapy, clinicians should empirically halt PPI therapy if all other causes of thrombocytopenia are ruled
out. As PPI-induced thrombocytopenia is solely a diagnosis of exclusion and the mechanism of this disorder
is largely unknown, future studies should aim to assess the incidences of thrombocytopenia in PPI therapy
and determine the mechanisms of PPI-induced thrombocytopenia.

Conclusions
This case helps elucidate the rare situation in which PPI therapy can induce severe thrombocytopenia. The
current literature only has several case studies specifically listing pantoprazole as a cause of drug-induced
thrombocytopenia, which can be a cause of severe morbidity and mortality if left unaddressed. Clinicians
should maintain a high degree of suspicion for PPI-induced thrombocytopenia when evaluating a patient
with thrombocytopenia in the setting of PPI therapy and the absence of any other causes for
thrombocytopenia. Clinicians should also re-assess medications on a daily basis to limit the duration of PPI
usage according to current guidelines and determine the appropriate dosing regimen for the patient. Further
research may determine the underlying mechanisms and an increased propensity for thrombocytopenia in
the setting of PPI therapy.
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