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ABSTRACT

Objective: Analyze the blood Platelet count in Gastroesophageal reflux disease patients consuming
Proton Pump Inhibitors for long duration.

Methods: This was a case control study, conducted at Isra University Hospital, Hyderabad from Jan;
2016 to Sept: 2017. 100 cases and 100 controls were selected by convenient sampling through inclusion
and exclusion criteria. 3ml blood sample was collected into EDTA tubes for complete blood counts,
Age, gender, hematocrit, hemoglobin, erythrocyte, leukocyte and Platelets counts were noted. Data
analyzed on statistical software SPSS (ver 21.0) at 95% Confidence interval (P<0.05).

Results: Platelet count in cases and controls were 301.6+56.7 x10" x10"/uL and 457.15 +19.3 /uL
(P=0.0001). Thrombocytopenia was observed in 13% cases compared to 3% control only (P=0.0001).
Conclusion: The thrombocytopenia may occur in those using Proton pump inhibitor for long duration.
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INTRODUCTION:

Proton pump inhibitors (PPIs) are widely
prescribed acid lowering drug of clinical
significance. PPIs are mhibitors of acid production
by gastric parietal cells. Acid lowering occurs
through the inhibition of proton pump (H- K
ATPase); located in the luminal border of gastric
parietal cells. PPIs are widely used drugs since
late 1980s. PPIs are potent inhibitors of acid
secretion. The therapeutic role in acid peptic
disease and gastroesophageal reflux disease 1s
well established'”. It is also used for the eradication
of Helicobacter pyvlori infection that infects the

gastric mucosa and is well established cause of
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acid peptic disease beside many others.
Bleeding esophageal wvarices, esophageal
strictures, Zollinger-Ellison syndrome and the
maintenance therapy for Barrett's esophagus
are few other conditions being treated by PPIs™.
Omeprazole was the first PPIs prescribed for
gastric problems. Since then many varieties of
PPIs salts are available. Their clinical effective-
ness 1s nearly similar but differs as regards the
pharmacokinetic profile, pharmacokinetics,
bioavailability, posology and route of excretion’.
Clinical safety of PPIs is matchless but previous
studies” have shown serious concerns over their
long term consumption. Many cases reports of
adverse sequelie of long-term PPI consumption
have been published. Infections by Clostridia
difficile and associated- pseuwd membranous
colitis, lung pneumonia infections, intestinal
bacicrial growth and malabsorption do occur.
Deficiencies of vital nutrients as vitamin B12, iron
and magnesium also occur. Major concern of
osteoporosis and bone fractures has been
highlighted in the medical literature Drug induced
interstitial nephritis has been reported. Chronic
atrophic gastritis causes mal-digestion and
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malabsorption™. Food and Drug Administration
(FDA) has issued safety concerns regarding PPls
long term consumption and occurrence of
osteoporosis, C. difficile infections and serum
Mg++ deficiency. It is highly disappointing that
none of gastroenterologist societies have
recommended surveillance over adverse risks of
PPIs use for long durations. The American
Gastroenterological Association (AGA) could not
recommend surveillance mainly because of
insufficient evidence of PPIs adverse effects . Risk
of adverse reactions is rare with short term PPs use.
A retrospective study and many case reports have
reported PPIs induced thrombocytopenia®’,
however, another retrospective study reported
contrary results'. As the PPIs are widely prescribed
agent in Pakistan hence it is worth to revisit
adverse effects particularly in long term PPIs
users. The present study prospectively analyzed
the hematological finding particularly the blood
platelet counts in long term users of PPls. The
present study will help the clinicians beware of
adverse reactions in those using PPIs for long
duration.

METHODS

The present case control study took place
at a tertiary care hospital of Isra University
Hospital, Hyderabad from January 2016 to
September 2017. A sample of 100 cases and 100
controls was calculated by 'sampling for
proportions'. Cases were selected by convenient
sampling. Diagnosed cases of Gastroesophageal
reflux disease (GERD) using PPIs for >3 years
duration was defined as a "case’. Age and gender
matched subjects not using PPIs were defined as
‘control’. Cases were selected as per inclusion
criteria. A subjects was included who met the
criteria of; diagnosed GERD patients, using PPIs
for =3 years duration, Dose of < 40 mg PPIs per
day, age 40 - 50 years, male and female gender.
Cases exclusion criteria were; chronic liver
disease, malabsorption, malnourished, malab-
sorption syndrome, diabetic subjects, history of
multivitamin pill, meat and liver intake in last three
months. Outpatient department and admitted
subjects were evaluated to fulfill the inclusion

criteria by patient history. Duration of PPIs of >
3months were confirmed and re-confirmed by
medical officer and consultant physician
respectively. Detailed drug and diet history was
taken. GERD subjects fulfilling the inclusion
criteria were asked of their willingness for study
purpose. Willing volunteers were asked to sign the
consent form after study protocol was explained
by researcher. It was informed that laboratory
expenses will not be paid by patients. All findings
were noted in a pre-structured proforma.
Confidentially of participants data was secured by
researcher. Blood sampling was performed as per
standard of sterilization conditions. Area was
cleansed with alcohol swab. A tourniquet was
fastened for making the vein prominent. 3 ml
blood was taken into disposable syringe (BD,
USA), poured into EDTA bottles for complete
blood counts. Blood sample was run on a fully
automated Sysmex KX-21 hematology analyzer.
Results were collected. Hematocrit, hemoglobin,
erythrocyte, leukocyte and Platelets counts were noted.
Platelet counts were double checked by microscopic
examination of blood smear slides. Normal
Platelet counts were 1, 50, 000 4, 50.000 per L.
Thrombocytopenia was defined as Platelet counts <1.
00,000 per puL". Data noted in proforma was typed in
Excel sheet. A sheet of statistical software SPSS
(ver 21.0) was opened as new and data was copied.
Continuous and categorical variables were
analyzed by Student t-test and Chi-square test
respectively. Data analysis was performed at 95%
Confidence interval (P<0.05).

RESULTS

Mean= SD age in cases and controls was
found 51.5+9.19 and 50.3%10.59 vyears
respectively (P=0.93). Male and female gender
comprised 51% vs. 53% and 49% vs. 47% in cases
and control respectively (P=0.91). Cases (PPI)
revealed significant decrease in hematocrit,
hemoglobin, erythrocyte and leukocyte counts
compared to control (P<0.05). Platelet count in
cases and controls were 301.6+56.7 x10° x10"/uL
and 457.15 £19.3 /uL (P=0.0001) (Table-I).
Normal Platelet counts in cases and controls were
87% vs. 97% respectively. Thrombocytopenia was
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observed in 13% cases compared to 3% controls
(P=0.0001)(Table-II, Graph-1).

<1% in general population”. The present study
reports low normal platelet counts in those using

Table-l: Demographic & Laboratory Findings of Study Subjects

DISCUSSION:

A rigorous scarch of published medical

Graph |. Frequency of Normal and Low Platelet counts

literature of Pakistan, it is claimed that the present
is first study being reported for Platelet counts in
long term Proton pump inhibitors (PPIs) users of
GERD. In developing countries like Pakistan, the
injudicious over use of PPIs is very high™". It is
reported the drug induced thrombocytopenia is a
diagnosis ot exclusion, and reported mcidence 1s

Variables Cases Controls P-Value
Age (Years) 51.5£9.19 50.3+£10.59 0.93
Male 951 (51%) 53 (53%) 091
Female 49 (49%) 47 (A7%) 0.76
Hematocrit (Hct.) (%) 39.3+£7.59 41.843.87 0017
Hemoglobin (g/dl) 10.7 £2.52 12.33#3.18 0.0001
Erythrocyte (x10°/uL) 3.70%1.71 4.51+0.95 0.0001
Leukocyte (x10/pL) 511.6+3.6 435.13+7.23 0.0001
Platelet counts (x10°/uL) 301.6456.7 457.15%19.3 0.0001
Table-ll: Frequency of Low Platelet Counts in Study Subjects
Variables Cases Controls P-Value
Normal Platelet Counts 87 a7
Low Platelet Counts 13 03 0.0001
Total Subjects 100 100
—— the PPIs for long durations; in cases and controls
Platelet counts were 301.6+56.7x10° x10/uL. and 457.15 £19.3
r——————s /ul (P<0.05). Thrombocytopenia was observed
100 - ol in 13% cases versus 3% of controls (P<0.05). The
| ad findings are supported by previous studies and
i e b cases reports”” ' '". Mukherjee et al” reported case
| g; i el report of Esomeprazole and dex-lansoprazole
| g a1 Show induced thrombocytopenia recently. They
|

reported dropping of platelet counts as low as
10%103/mm’. They concluded that the low platelet
effect is drug class effect equally for all generics.
It was added that the low platelet counts are
caused by both intravenous and oral routes.
Watson et al” was the first of r=porting a case
reported of Pantoprazole induced thrombocyto-
penia. Subsequently, others' ™
effects of PPIs induced thrombocytopenia. The
findings are in keeping with the present study A
previous retrospective study by Binnetoglu et al'
demonstrated Pantoprazole induced thrombocyto-
penia was found significantly in a sample of 35
patients. However, another retrospective study’
analyzed 468 hospitalized patients for adverse

reported similar
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effects of PPIs on blood platelet counts, They
reported thrombocytopenia was not found afler
Pantoprazole use’. Hayashibara et al” and
Rudelli et al” demonstrated low platelet counts
induced by omeprazole therapy. Finally, Ranzino
et al” reported a case of thrombocytopenia after
Esomeprazole and hydantoin use. However, the
direct causal relationship of PPI was not
established due to concomitant hydantoin use’.
Evidence based findings of present study in
light of above reviewed literature; it appears
the PPIs may cause thrombocytopenia. However,
we could not elucidate the mechanism of
thrombocytopenia induction, This needs further
large scientific studies be conducted in animal
models for elucidating the mechanism of PPls
induced thrombocytopenia. The present study
suggests the causal relationship of PPIs induced
thrombocytopenia may be true. The only
imperfection of present study is a small sample
size hence the findings can't be generalized.
However, the strength of study is claimed by its
prospective study design, selection of cases by
inclusion and exclusion criteria and long term
users of PPIs. It is worth to report the causal
relationship of PPIs and platelet counts in long
term users, however further large scale studies are
recommended.

CONCLUSION :

The low platelet counts (thrombocyto-
penia) may occur in those using Proton pump
inhibitor for long duration of more than three
years. Further large scale studies are recommen-
ded to finding the causality of long term PPIs use
and thrombocytopenia as these are widely used
drugs in Pakistan.

REFERENCES
1. Iwakiri K, Kinoshita Y, Habu Y. Evidence-
based clinical practice guidelines for

gastroesophageal reflux disease. J
Gastroenterol. 2016:51:751-67.
2. Kinoshita Y, Ishimura N. Ishihara S.

Advantages and Disadvantages of Long-term
Proton Pump Inhibitor Use. J Neurogastro-
enterol Motil. 2018;24(2): 182-96.

10.

13.

14.

Kallam A, Singla A, Silbersicin P. Proton
pump induced thrombocytopenia: A case
report and review of literature. Platelets.
2015;26(6): 598-601,

Zlabek JA, Anderson CG. Lansoprazole
induced thrombocytopenia. Ann
Pharmacother. 2002;36 (5):809-11,
Nizamani GS, Memon [A, Memon A,
Khoharo HK. Vitamin B,, Deficiency with
Megaloblastic Anemia: An Experience at
Tertiary Care Hospital of Sindh. J Liaquat Uni
Med Health Sci. 2014;13 (01):13-7.

Marcuad SP, Albernaz L, Khazanie PG.
Omeprazole therapy causes malabsorption of
cyanocobalamin (vitamin B12). Ann Intern
Med. 1994;120:211-5.

Valuck RJ, Ruscin JM. A case-control study
on adverse effects: H2 blocker or proton
pump inhibitor use and risk of vitamin B12
deficiency in older adults. J Clin Epidemiol.
2004;57:422-8.

Dotan E. Katz R, Bratcher J. The prevalence
and pantoprozole associated thrombocyto-
penia in a community hospital. Expert Opin
Pharmacotherapy. 2007;8(13): 2025-8.
Shaikh S, Memon A, Ata MA. Khoharo HK.
Cobalamin deficiency: helicobacter pylori
infected patients: a myth or reality.
Professional Med J. 2016; 23(2):176-81.
Ahmad I, Syed A, Naqvi SHA. Proton pumps
inhibitors use; beware of side-effects. J Pak
Med Assoc. 2016;66(10):1314-8.

. Shafi S, Soomro R, Abbas SZ. Proton pump

inhibitors over-prescribed in a rural
community? Pak JMed Se1.2011:27(2):300-
:

Zondor SD, George IN, Medina PJ.
Treatment of drug induced thrombocyto-
penia. Expert Opin Drug Safety.
2002;1(2):173-80.

Mukherjee S, Jana T, Pan JJ. Adverse Effects
of Proton Pump Inhibitors on Platelet Count:
A Case Report and Review of the Literature.
Case Reports in Gastrointestinal Med. 2018;
Article ID 4294805:1-5.

Korkmaz U, Alcelik A, Eroglu M, Korkmaz
AN, Aktas G. Pantoprazole-induced

Journal of Peoples University of Medical & Health Sciences. 2018:8(2):93-7.



Platelet Count in GRD with Proton Pump Inhibitors

15.

16.

5

18.

19.

20.

21,

thrombocytopenia in a patient with upper
gastrointestinal bleeding. Blood Coagulation
Fibrinolysis. 2013;24(3):3 52-3.

Miller JL. Gormley AK, Johnson PN.
Pantoprazole induced thrombocytopenia.
Ind J Ped. 2009; 76 (12):1278-9.

Tafi A. Thrombocytopenia as a side effect of
pantoprazole. Turk J Gastroenterol. 2013; 24
(3):295-6.

Watson TD. Stark JE, Vesta KS.
Pantoprazole-induced thrombocytopenia.
Ann Pharmacotherapy. 2006; 40 (4):758-61.
Binnetoglu E, Akbal E, Sen H. Pantoprazole-
induced thrombocytopenia in patients with
upper gastrointestinal bleeding. Platelets.
2015;26(1):10-2.

Hayashibara T. Hemolytic anemia and
thrombocytopenia associated with anti-
omeprazole antibody. Rinsho Ketsueki.
1998:39:447-52.

Rudelli A, Leduc I, Traulle C. Thrombopenia
following treatment with omeprazole. Presse
Medicale. 1993:22(20):966.

Ranzino AM, Sorrells KR, Manor SM.
Possible acute thrombocytopenia post esome-
prazole and hydantoin co administration. J
Pharmacy Prac.2010; 23 (2):140-3.

Journal of Peoples University of Medical & Health Sciences. 2018:8(2):93-7.

o)



