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ABSTRACT

Cytomegalovirus (CMV) infection is one of the most important causes of mortality and morbidity in hematopoietic
stem cell transplant (HSCT) recipients. There are many guidelines for CMV prevention, diagnosis, and treatment.
However, in resource-limited settings, the implementation of international guidelines is constrained by some
differences in epidemiology, diagnostic methods, and drug availability. This study develops a national guideline
for CMV management based on the healthcare context in Iran. The Guideline Development Group (GDG) is a
multidisciplinary team that consists of experts in hematology, oncology, infectious diseases, virology,
pharmacology, epidemiology, and methodology that develops the guideline. To have a systemic approach, a
literature review was conducted based on relevant studies about CMV management in HSCT recipients from
2000 to 2025. The quality of evidence is assessed through the GRADE methodology and Delphi process. The
guideline includes recommendations for risk stratification, surveillance, diagnostic methods, prophylactic
strategies, and management of resistant/refractory infections. However, considering limited access to anti-viral
agents such as Letermovir in Iran, alternative approaches are designed to have a feasible and effective protocol.
Therefore, the guideline integrates international evidence with local healthcare real settings to provide an
implementable protocol for CMV management. The context-adapted guideline results in optimized resource
utilization and reduces variability in practice. Considerably, the establishment of a national registry system and
periodic updates can strengthen CMV control in Iran healthcare system.
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INTRODUCTION

Hematopoietic stem cell transplantation (HSCT),
using bone marrow, peripheral blood, or cord blood
as stem cell sources, is performed to treat
malignancies, immunodeficiencies, and autoimmune
diseases (such as systemic lupus erythematosus or
multiple sclerosis). The absence of both phagocytes
and adaptive immune cells (T and B cells)
immediately after transplantation results in a
transient state of profound immunosuppression,
rendering patients highly susceptible to infections.
complete immunologic incompetence, resulting in
the host being extremely susceptible to infection® 2.
Cytomegalovirus (CMV) is a member of the beta
herpesvirus family, which, following primary
infection, establishes latency in leukocytes and may
reactivate during post-transplant
immunosuppression, becoming a major cause of
morbidity and mortality among HSCT recipients® 4.
This infection is frequently seen in the early post-
engraftment period. Several risk factors for CMV
reactivation have been identified, such as duration of
immunosuppression, serostatus of the patients and
the donors, conditioning regimen, use of T-cell
depletion, and the presence of acute graft-versus-
host disease (GVHD). Recognizing and managing
these diverse risk factors are essential for the
development of effective CMV prevention and
treatment strategies for HSCT recipients”.
Studies have emphasized that effective CMV
prevention, early detection, and timely intervention
are  essential for reducing  CMV-related
complications and improving transplant outcomes®’.
Two primary strategies are used to prevent CMV
infection in HSCT recipients: prophylaxis and
preemptive treatment (PET). Prophylaxis s
recommended for high-risk patients, which involves
the administration of antiviral medications to
prevent infection. In PET, CMV viral load is
monitored regularly using polymerase chain reaction
(PCR) assays, and treatment is initiated upon
detection of viral reactivation®’. In recently updated
international guidelines, Letermovir is currently
considered the standard of care for primary CMV
prophylaxis for up to 200 days after HCT in high-risk
patients and for secondary prevention in selected
circumstances. PET involves initiation of antiviral
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therapy, most commonly  ganciclovir or
valganciclovir, and in refractory or resistant (R/R)
cases, maribavir is a safer and more effective
alternative®8,

Despite recommendations for the management of
CMV having been published internationally and
publicly, due to the lack of accurate epidemiological
data in the country and limited diagnostic facilities,
the use of valid and reference guidelines in Iran faces
difficulties. In addition, although the latest guidelines
recommend Letermovir, this drug is not available in
Iran. Therefore, a national guideline will be prepared
and adjusted according to the pharmaceutical
conditions and diagnostic equipment in Iran.

MATERIALS AND METHODS

Guideline Development Group (GDG)

A National Steering Committee (NSC) was formed to
define the scope of the guideline, coordinate the
development process, and ensure methodological
rigor in accordance with the established guideline
development  framework®.  The  Guideline
Development Group (GDG) included hematologists,
oncologists, infectious disease specialists, clinical
virologists, clinical pharmacologists, epidemiologists,
and methodologists. All members declared potential
conflicts of interest, and recommendations were
developed through structured discussion and
consensus informed by the quality of available
evidence®®.

Guideline development process and standards

The guideline will be developed to follow
internationally recognized standards for guideline
development by using a structured, transparent, and
evidence-based approach®®. The process conformed
to established methodological frameworks to ensure
rigor, reproducibility, and clinical relevance by using
the AGREE Il instrument 2,

Evidence identification and synthesis

A comprehensive systematic search was conducted
to identify studies published between January 2000
and December 2024 in PubMed/MEDLINE, Embase,
Cochrane Library, Scopus, and Web of Science. The
search strategy combined MeSH and free text terms
related to CMV and HSCT, such as “cytomegalovirus”
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OR “CMV” AND “prevention” OR “prophylaxis” OR
“antiviral therapy”. Boolean operators (AND, OR)
and truncation were applied to maximize sensitivity.
We included studies in humans within hematology-
oncology settings (RCTs, observational studies,
systematic reviews, and existing guidelines) that deal
with the prevention, diagnosis, or treatment of CMV
infection. Exclusion criteria comprised studies
published only as abstracts (unless critical), studies
without full text access, or those not relevant to the
Iranian epidemiological context. Two independent
reviewers screened and assessed their eligibility for
inclusion. The quality of evidence for each
intervention will be assessed with the use of the
GRADE approach, and the synthesized evidence will
be used to formulate the recommendations!*

Recommendation formulation and consensus
process

Recommendations will be prepared through
structured discussions in the guideline development
group. The quality of evidence, potential benefits
and harms, and practical considerations will be
integrated. The strength of each recommendation
will be determined with the use of the GRADE
approach. Where evidence will be limited or
conflicting, consensus will be achieved through
iterative expert panel discussions, following a
modified Delphi process*

Adaptation to the national context

Local epidemiology, resource availability, healthcare
infrastructure, and feasibility of implementation will
be considered to adapt to the Iranian healthcare
setting. To enhance the relevance and usability of
the guideline, context-specific factors, such as the
national incidence of CMV in HSCT recipients, access
to antiviral therapies, laboratory and diagnostic
capabilities, and the distribution of hematopoietic
stem cell transplant centers, will be incorporated.
Local regulatory requirements, insurance coverage,
and national clinical practice standards will also be
reviewed to ensure that the recommended
intervention will be realistically put into practice in
different healthcare facilities in Iran. The guideline
aims to provide practical, evidence-informed, and
contextually appropriate recommendations by
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integrating the national considerations to apply
successfully in routine clinical practice across the
country.

RESULT

The guideline development is expected to result in
clearly defined clinical domains that address CMV
infection in allo-HSCT recipients. Key outcomes will
include risk assessment, surveillance strategies,
preventive measures, and therapeutic interventions
for complex clinical scenarios. However, the
guideline focuses exclusively on transplant-related
CMV infection to maximize clinical relevance and
precision. Evidence quality and clinical relevance will
be systematically assessed, and recommendations
will be designed by integrating international studies
and practice guidelines. Moreover,
recommendations will be evaluated based on
feasibility, safety, and anticipated clinical impact.
Additionally, structured expert judgment supports
the results. Diagnostic thresholds, process of
treatment selection, and duration of treatment will
be presented in a standardized format to enhance
consistency across all clinical settings. Considerably,
context-specific pathways will be defined based on
the national healthcare setting in Iran.
Due to limited local accessibility to diagnostic
methods and antiviral agents, international
recommendations will not be directly implemented.
Thus, alternative recommendations will be employed
to achieve the required clinical outcome while
optimizing available resources. To improve practical
application, the guideline will include some
algorithms and management flowcharts. These data-
based tools are intended to support timely decision-
making and reduce variability across transplant
centers.

DISCUSSION

CMV infection is one of the most common
complications in the HSCT process. Several
international guidelines have been developed for the
prevention and treatment of CMV infection, but in
many countries, there are challenges in
implementing these guidelines. Variability in disease
epidemiology, limited access to novel diagnostic
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methods, and antiviral agents are some of the
significant challenges ®1%.

However, considering the national limitations and
opportunities, a structured, evidence-based, and
adapted guideline could be developed to manage
the prevention, diagnosis, and treatment of patients
with CMV infection in the Iranian healthcare system.
The guideline will integrate an international
framework with local epidemiologic data and
national availability!**3. The guideline will be
structured around risk stratification, monitoring
strategies at the molecular level, prophylactic plans,
managing resistant or refractory infections, and
more efficient treatment selection 15,

In addition, the development of a nationally adapted
guideline not only makes a standardized framework
for transplantation centers but also remains
adaptive in various situations with different
laboratories and pharmacological accessibilities.
Despite international recommendations strongly
emphasizing Letermovir-based prophylaxis, the
Iranian guideline will provide alternative strategies
considering the current availability in Iran? ¢,
Moreover, in the middle-resource setting,
healthcare protocols should be revised based on
functional barriers. Furthermore, one of the most
distinctive strengths of the guideline is its
multidisciplinary ~ approach,  which involves
specialists across fields such as hematology—
oncology, infectious diseases, virology,
pharmacology, epidemiology, and transplantation
medicine 78, Such multidisciplinary collaboration is
expected to improve clinical outcomes and reduce
potential biases. The guideline is further
strengthened by grading recommendations using
the GRADE framework in addition to structured
consensus through the Delphi method to improve
the relevance of the study. Despite all advantages,
there are some limitations that should be
considered. Lack of comprehensive Iranian
epidemiological data, especially long-term data of
HSCT recipients, is the most important limitation®®.
Moreover, various diagnostic and therapeutic
modalities can lead to some inconsistencies in
results. However, one of the critical plans is the
development of a national CMV infection registry,
which can resolve such problems at the national
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level®. Therefore, the national guideline of CMV
infection in Iran will provide an evidence-based
framework for the management of CMV infection in
HSCT recipients in Iran. To have the optimum
resource utilization and improve clinical outcomes at
the healthcare level, international evidence and local
experiences should be integrated. Also, designing a
national CMV registry, providing periodic updates,
and conferencing educational panels could enhance
CMV infection management in the long term 2% 22,
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