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The medication management in a patient with resistant
hypertension with percutaneous endoscopic gastrostomy tube:
The role of the clinical pharmacist
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ABSTRACT

Resistant hypertension (RH) is characterized as a clinical condition in which the patient needs three antihypertensive medica-
tions including diuretic for uncontrolled blood pressure (BP). Treatment of RH involves improving medication adherence and
correct administration. Medication administration may be the key point when the patients’ clinical conditions are not appli-
cable for oral drug administration. Thus, comprehensive investigation of the patient is extremely important to identify the
right medication, administration route, and time. In this case report, BP control was not achieved despite consulting several
related medical services/departments for the patient with gastrostomy and uncontrolled RH. Thereafter, BP was gradually
decreased with the intervention of the clinical pharmacists based on detailed research about the appropriateness of drug
administration through percutaneous endoscopic gastrostomy (PEG) tube and timing. Drug administration via a PEG tube
or feeding tube can be challenging at some points. Although drug-drug interactions can be recognized easily, potential
drug-nutrient interactions should be also considered.

Keywords: Clinical nutrition, clinical pharmacy, drug administration, percutaneous endoscopic gastrostomy, resistant hyper-

tension

ORCID ID of the author:
B.K. 0000-0003-2547-8919;
N.B. 0000-0002-8611-3991;
M.S. 0000-0001-9319-477X;
C.B. 0000-0002-1478-1106;
M.E. 0000-0003-3617-2077;
K.D. 0000-0002-6427-5826;
M.H. 0000-0001-7597-8140

'Department of Clinical
Pharmacy, Hacettepe University
Faculty of Pharmacy, Ankara,
Turkey

’Department of Internal Disease
Division of Geriatric Medicine,
Hacettepe University School of
Medicine, Ankara, Turkey

Submitted:
26.11.2018

Accepted:
04.01.2019

Corresponding Author:
Burcu Kelleci

E-mail:
burcukey@yahoo.com

Introduction

Resistant hypertension (RH) is defined as
a clinical condition in which the patient is
prescribed >3 antihypertensive medica-
tions including diuretic for uncontrolled
blood pressure (BP) or the patient re-
quires 24 antihypertensive medications
to achieve target BP levels (1).

The prevalence of RH is unclear, but the
reported prevalence is approximately
13% in the adult population and appears
to be a relatively common problem in
many countries (1, 2). However, the
prevalence would be almost 4% higher
with the implementation of the new BP
target levels of <130/80 mm Hg (3, 4).

The prognosis of RH has not been suffi-
ciently determined compared with that
of those who more eagerly achieve con-

trol; however, the risk of myocardial in-
farction, stroke, end-stage renal disease,
and congestive heart disease may be
two to sixfold higher in adults with RH
than in those with controlled hyperten-
sion (HT) (5, 6).

Medication administration may be the
key point when the patients’ clinical
conditions are not applicable for oral
drug administration. Thus, comprehen-
sive investigation of the patient is ex-
tremely important to identify the right
medication, administration route, and
time. Patients’ medication adherence is
also important as well as correct admin-
istration method and timing. Here, we
report a patient with gastrostomy and
uncontrolled RH whose BP control was
not achieved despite consulting several
related medical services/departments
but not clinical pharmacy department.
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Table 1. Medication-related recommendations and changings

Medication Information provided by the clinical Physicians’ intervention
pharmacist

Carvedilol Tablet can be crushed. Absorption will be Switched to nebivolol treatment because
delayed with nutrients. All beta-blockers will | absorption is unaffected by food. About the
reduce the bioavailability of lercanidipine with | interaction with lercanidipine, no action is
a 50% reduction in hepatic blood flow taken

Valsartan Tablet can be crushed. Bioavailability reduces | Administration time changed from 08:00 a.m.
40% with nutrients to 06:00 a.m. before feeding starts

Furosemide Bioavailability reduces 30% with nutrients Administration time changed from 08:00 a.m.

to 02:00 p.m

Lercanidipine

Tablet can be crushed. The drug—nutrient
interaction was reported. Oral availability
of lercanidipine increased fourfold when
ingested 2 h after a high-fat meal

Dose and administration time changed from
05:00 p.m. to 10:00 a.m. and 09:00 p.m

Acetylsalicylic acid

With pharmacodynamics antagonism, the activity
of furosemide, carvedilol, and valsartan will be
reduced (recommendation: monitor closely)

No action is taken
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Figure 1. Daily blood pressure before and after interven-

tion

Case Presentation

We present a case of a 62-year-old Caucasian woman
who has an oxygen concentrator and gastrostomy with
a medical history of essential HT (25 years), diabetes
mellitus (DM) (25 years), dyslipidemia (3 years), chron-
ic obstructive pulmonary disease (7 years), and chronic
kidney disease (10 years). The patient’s relatives provid-
ed verbal consent for this case report. Approximately 1
year ago, percutaneous endoscopic gastrostomy (PEG)
tube was placed for feeding as well as for oral drug ad-
ministration. Continuous enteral feeding was provided
through a PEG tube with 230 mL Glucerna SR (Abbott,
IL, USA). The only information about her family history
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was a brother with DM. She has a history of 10 pack-
years of cigarette smoking, but no alcohol.

She was taking amlodipine (Norvasc; Pfizer, NY, USA)
(10 mg daily), nebivolol (Vasoxen; Ulagay llac, Istan-
bul, Turkey) (5 mg daily), diltiazem (Diltiazem; Mustafa
Nevzat llac, Istanbul, Turkey) (90 mg daily), and doxaz-
osin mesylate (Cardura; Pfizer, NY, USA) (16 mg daily)
for HT. Her BP was approximately 140/80 mmHg while
she was adherent to her medication treatment; if not,
it would increase up to 180/90-190/95 mmHg. In her
medication history, she used different antihypertensive
combinations with different doses at different periods
of her life.

She was admitted to the intensive care unit (ICU)
with chest pain, shortness of breath, and headache.
On admission at the ICU, her physical examination
was as follows: body temperature 36.4°C, pulse rate
70 beats/min, BP 140/80 mm Hg, and body mass
index 33.2 kg/m?2. Her laboratory test results were
also as follows: serum creatinine 1.21 mg/dL, sodi-
um 139 mEqg/dL, potassium 4 mEqg/dL, blood urea ni-
trogen (BUN) 42 mg/dL, hemoglobin 9 g/dL, B-type
natriuretic peptide (BNP) 154 pg/mL, and pCO, 53
mmHg.

While the patient was stable, she was transferred to the
internal medicine service on day 4. Owing to uncon-
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trolled BP, several departments, such as nephrology,
geriatric medicine, and cardiology departments, were
consulted for managing her RH treatment. However, all
interventions of these consultations failed (Figure 1),
unless the administration of antihypertensive medica-
tions intravenously.

Thereafter, BP was gradually decreased with the in-
tervention of the clinical pharmacists and geriatricians
based on detailed research about the appropriateness
of drug administration through PEG tube and timing
and drug-nutrient and drug-drug interactions (Table 1).
Some of the recommendations of the clinical pharma-
cists have not been accepted by the physicians. Then,
her BP was controlled with spironolactone (Aldactone;
Ali Raif llac, Istanbul, Turkey) (100 mg daily), alpha
methyldopa (Alfamed; Ulagay llac, Istanbul, Turkey)
(250 mg three times daily), valsartan (Diovan; Novartis,
Basel, Switzerland) (320 mg daily), furosemide (Lasix;
Sanofi Aventis, Paris, France) (40 mg daily), nebivolol
(Nexivol, Abdi Ibrahim llac, Istanbul, Turkey) (10 mg
daily), and lercanidipine (Lercadip; Actavis, NJ, USA)
(20 mg twice daily).

The patient was discharged on day 39, with BUN 63
mg/dL, serum creatinine 1.46 mg/dL, sodium 137 mEqg/
dL, potassium 4.5 mEg/dL, hemoglobin 10.1 g/dL, BNP
42 pg/mL, and BP 140/80 mm Hg. Her nutritional ther-
apy plan was rearranged according to the current med-
ication administration through PEG tube. Intermittent
enteral feeding was provided after intervention day at
12:00 p.m., 6:00 p.m., 12 a.m., and 6 a.m. with Glucer-
na Select (Abbott) (450 mL four times daily).

Discussion

Frequent usage of feeding tubes and ostomy is increas-
ing in both hospital settings and other care facilities.
Feeding tubes are used not only for nutrients but also
for medication administration (7).

Medication administration may be challenging with
regard to pharmaceutical, legal, and technical issues.
From the pharmaceutical aspect, some variables should
be taken into account, such as interactions, stability,
and effectiveness. From the legal aspect, it should be
noted that medication administration via a feeding tube
is an off-label procedure. Therefore, all aspects of ap-
propriate medication administration through a feeding
tube should be considered for better patient outcomes
and safety.

Conclusion

There are many components to consider for RH, such
as BP measuring technique, white coat HT, secondary
causes of HT, and medication compliance. This case
report indicated that the medication administration
method also needs to be evaluated especially for pa-
tients with PEG tubes. An appropriate treatment should
include the right antihypertensive drugs and their right
administration information.

Uncontrolled HT may cause many complications includ-
ing cardiovascular diseases, stroke, and organ damag-
es. Therefore, it is important to achieve BP control. Al-
though previous studies mentioned many other factors
involved in HT, to the best of our knowledge, no study
was found that indicates clinical nutrition and RH rela-
tionship. More clinical research and special consider-
ation may be needed to obtain optimal treatment strat-
egies for this particular group of patients.
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