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ABSTRACT

Background: Cytomegalovirus (CMV) is one of the leading risks in bone
marrow transplantation for which Ganciclovir is choice of therapy requiring
monitoring due to its cytotoxic potential.

Study objectives: The aim of this study was to assess the use of Ganciclovir
in the management of CMV in hemato-oncologic patients.

Methods: The study was designed to assess the usage pattern of Ganciclovir
in concordance with the predefined assessment criteria. The medical record
of patients was extracted by a senior clinical pharmacist from the specialty of
hematology-Oncology in a hospital located in Karachi, Pakistan. Patients’
records of 2016-2017 (24 months) were collected both retrospectively and
prospectively to review with CMV positive infection; the nurses’ performance
regarding drug storage, handling, and preparation for administration was also
observed. Assessment criteria were developed to evaluate the
appropriateness of Ganciclovir use by applying standard treatment guidelines
adapted from the Lexicomp drug monograph specifying its usage details, USP
800 (United States Pharmacopeia) and NIOSH Guidelines The collected data
were categorized and analyzed by using Statistical Package for Social
Sciences software, version 16.0.

Results: For this study, 42 cases with CMV positive infection were observed.
Out of n= 42 cases, n= 23 (54.76%) had drug interaction with mycophenolate
mofetil and n= 1 (2.38%) case had drug interaction with imipenem cilastatin.
Ganciclovir was stopped in n= 8 (19.04%) patients due to development of
adverse drug reaction (febrile neutropenia). It was observed by the senior
clinical pharmacist that neither the pharmacists nor the nurses were aware of
protocol for Ganciclovir handling as per standard treatment guidelines.

Conclusion: Ganciclovir was inappropriately managed by the Nurses and
Pharmacists which can be improved by developing and implementing local
guidelines according to standard protocol.
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INTRODUCTION

A common complication of immunosuppression is
Cytomegalovirus (CMV) infection which can be seen
frequently in: (a) patients with the acquired
immunodeficiency syndrome (AIDS), (b) in those who
received steroids and (c) in transplant recipients.
Physicians opt for the reduction of
immunosuppression when there are no effective anti-
viral medications against CMV. CMV therapy has
been ‘relatively straightforward” even with the
introduction of intravenous Ganciclovir (GCV). By
following viral loads of patients who did and did not
have CMV infection after transplantation, Cope et al.
worked out on the viral load at which treatment could
be initiated [1]. Cytomegalovirus (CMV) infection is a
chief complication after allogeneic stem cell
transplantation [2]. All the patients administered with
the therapy should be monitored closely for adverse
effects as well as for response.

Ganciclovir (GCV) was the first antiviral agent
approved for treatment of CMV disease, and remains
the first-line treatment for CMV infection and CMV

Table 1. Ganciclovir Guidelines for Systemic Use.

disease in transplant recipients [3]. The side effects of

GCV include hematologic abnormalities table:1
(primarily neutropenia, anemia, and
thrombocytopenia) and, based on preclinical

toxicological studies, probable long-term reproductive
toxicity [4].

In a bone marrow transplant study, patients were
given study drug from the time of engraftment until
100 days post-transplant. The incidence of CMV
disease occurring within the first 100 days post-
transplant was significantly less in the GCV arm (1/37
patients, 3%) as compared to the placebo arm (15/35
patients, 43%; p < 0.00001). In addition, patients
receiving GCV had significantly greater overall
survival than the placebo group; on both 100 and 180
days post-transplantation (p = 0.041 and 0.027,
respectively) [5].

Ganciclovir Guidelines for systemic use (as per
Lexicomp and NIOSH 2016) [6,7] are as stated in
Table 1.

For Bone marrow transplantation (Allogeneic): 5mg/kg/dose BID (12hrs) for

Dose 5 to 7 days, then 5mg/kg/dose every OD (24hrs) until day 100 post-
transplant
Rapid infusion can increase toxicity so slow infusion must be considered,
Infusion minimum (1hr). Line should be flush with normal saline 0.9% before and
after administration.
Renal dose Renal dose adjustment required in case of renal compromised patients

Hazardous agent

NIOSH approved ventilated engineering controls (Vertical hood) (a class Il
biological safety cabinet), double gloving; a protective gown is required
during preparation, handling and administration. [12].

Drug adverse reaction:

Anemia, neutropenia and thrombocytopenia.

Drug Interactions Open
Interactions

Imipenem: Ganciclovir may enhance the adverse/toxic effect of Imipenem.
Specifically, the risk of seizures may be increased.

Mycophenolate: May increase the serum concentration of Ganciclovir.
Probenecid: May increase the serum concentration of Ganciclovir.

Administration:

Make sure patients are sufficiently hydrated. Infuse dilution into veins with

sufficient blood flow.

Monitoring

Complete blood count and platelet count two times weekly, serum creatinine

once weekly. [13]

Ganciclovir is contraindicated if the hemoglobin level is <8g/dl
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MUE (medication use evaluation) programs should
be planned in various settings for the drugs that
require monitoring or special handling or if
prescribed to be used for specific diseases or
special populations. Recipients of transplantation
get combinations of immune-suppressants which
make them more prone to increased danger for
cytomegalovirus (CMV) opportunistic infections.
Ganciclovir is used for the management and
prevention of CMV is in such patients [8,9].

Pharmacists as a part of multidisciplinary
healthcare team can play an important role in MUE
programs, thereby improving patient outcomes and
minimizing total costs [10-14]. The medication use
can be much improved through health-care staff
education.

To the best of our knowledge, no specific and
comprehensive study has been conducted yet to
determine the utilization pattern of Ganciclovir in
allogeneic bone marrow transplantation. This study
was undertaken as a preliminary step for the
development of local guidelines for the handling,
administration and monitoring of Ganciclovir in
allogeneic bone marrow transplantation patients.

Statistical Analysis:

The collected data were categorized and analyzed
using Statistical Package for Social Sciences
software, version 16.0.

RESULTS

A total of n= 42 cases receiving Ganciclovir (7-19
days; median 12 days) therapy were assessed.
There were n= 31 (73.80%) males and n= 11
(26.19%) females suffering from anemia, b
thalassemia major and leukemia (Table 2). Among
the cases, baseline hematological findings were
noted (Table 2). Out of 42 cases, n= 23 (54.76%)
had drug interaction with mycophenolate mofetil
and n= 1 (2.38%) case had drug interaction with
imipenem cilastatin. Ganciclovir was stopped in n=
8 (19.04%) patients due to adverse drug reaction
(febrile neutropenia). None of the pharmacists and
nurses were aware of Ganciclovir handling as per
NIOSH Guidelines and the United States
Pharmacopoeia 800 chapters. [7].

DISCUSSION

METHODS

This is an institutional approved study which was
designed to assess Ganciclovir utilization according
to the predefined assessment criteria as per
Lexicomp. The medical record of n= 42 patients
was extracted from the 75 bedded specialty of
hematology Oncology institute located in Karachi,
Pakistan. This institute has several services ranging
from blood bank, hematology oncology clinic,
daycare unit for blood tranfusions, isolation
department and bone marrow transplant unit.
Patients’ records (2016-2017) with positive CMV
infection were prospectively reviewed; patients
other than ganciclovir therapy were excluded.
Baseline complete blood counts (CBC), hemoglobin
(Hb), Total leukocytes count (TLC), Platelets, and
Acute neutrophils counts (ANC) of the patients were
noted (Table 2). The pharmacists and nurses
handling ganciclovir were also observed and their
performance for appropriateness was evaluated as
per Ganciclovir package insert, USP 800 (United
States Pharmacopeia) and NIOSH Guidelines.
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This study was conducted among allogeneic bone
marrow transplanted patients admitted to a
specialized hematology and oncology institute. A
senior clinical pharmacist observed various
processes including CMV confirmation by
Polymerase Chain reaction (PCR), prescribing the
accurate dose of drug in CMV with or without renal
dose adjustment by a physician, order received by
pharmacists to check accuracy of dose, renal dose
adjustment, drug-drug interactions and
reconstitution either in aseptic area or on Biological
safety cabinet (horizontal hood or vertical hood).
After dispensing the sterile preparation, Ganciclovir
handling and administration to patients by nurses
were documented. The practice was found
unsatisfactory in Ganciclovir handling by the nurses
who did not follow the precautions [14].

Ganciclovir has to be infused only into the central
veins with good blood flow as per reference [14],
but it was recorded that some nurses administered
it in the peripheral veins also. Mostly, infusion set is
flushed with normal saline prior to drug
administration, but it was seen in few cases that
infusion set was flushed only when the patient
needed to be administered with another parenteral
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drug. These findings are in accordance with a
recent study also [15].

It was observed in this study that Ganciclovir was
stopped in n= 8 patients due to development of
adverse drug reaction (febrile neutropenia), though
the patients were well hydrated. The kidney is a
major route of excretion of Ganciclovir. Impaired
kidney function has shown to extend half-life of the
drug and increase in the concentration also, which
ultimately influences the frequency of neutropenia
[16].

Establishment of medication utilization evaluation
MUE in healthcare organization can improve the

efficacy of the drug in patients and minimize the
adverse drug effects related to treatment. Use of
optimum drug treatment can also help in better
patients’ results and reduction of healthcare costs
[16].

CONCLUSION

Table 2. Patients’ Profile

This study concludes that Ganciclovir utilization can
be improved by following the standard treatment
guidelines. Active participation of multidisciplinary
healthcare team in developing and implementing
MUE are required to accomplish better patient care.

Gender Frequency n Percentage %
Male 31 73.80
Female 11 26.19
Disease Frequency n Percentage %
Fanconii’'s Anemia/Aplastic A 13 30.95
CML/AML 3 7.14
B Thalassemia Major 26 61.90
Baseline Hematological findings Median Reference Range
Male: 13.8 to 17.2 grams per deciliter (g/dL) or
Hb [median (IQR)] 8.80 138 to 172 grams per liter (g/L) Female: 12.1 to
15.1 g/dL or 121 to 151 g/L.
TLC[median (IQR)] 3.1 4.3 -10.8 x 109 cells per liter.
absolute neutrophil count 21 [Adult]
ANC[median (IQR)] | 1,500-8,000 (1.5-8.0) neutrophils/mcL
Platelets[median (IQR)] 42 150 to 400 x 109/L.
Urea levels 24.5 8-15 mmol/L
Creatinine levels 0.30 0.5to0 1.2 mg/dL
Febrile Neutropenia Frequency n Percentage %
Yes 8 19.04
No 34 80.95
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