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Abstract
Introduction: Cytomegalovirus (CMV) is a major cause of morbidity 
and mortality in stem cell transplant (SCT) patients. Cytomegalovi-
rus hyperimmunoglobulin (CMV-HIG) therapy has been described in 
the solid organ transplant setting. However, no review has focused 
on preemptive use of intravenous CMV immunoglobulins in the SCT 
setting. This review aims to consolidate findings regarding the pre-
emptive use of CMV-HIG for CMV viremia in SCT patients. Methods: 
PubMed and Scopus were searched using specific search criteria for 
publications from 2011 to 2021. Search terms were: cytomegalovirus, 
CMV, immunoglobulins, immunoglobulin, IVIG, CMVIG, hematopoi-
etic stem cell transplantation, and stem cell. Included studies dis-
cussed stem cell transplantation, immunoglobulins, and cytomega-
lovirus. 366 articles were identified from the search. Five articles 
met the inclusion and exclusion criteria. Results: Preemptive CMV-
HIG resulted in an overall response in 65% to 100% of patients with 
a clearance time of 14 to 21 days. Early use of CMV-HIG may shorten 
clearance time. No treatment-related mortality or serious adverse 
events were associated. Conclusion: CMV-HIG is an effective treat-
ment option in SCT patients that is as safe as antivirals alone. Pre-
emptive CMV-HIG with antivirals may provide the added advantage 
of reduced time to viremia clearance without adding renal injury. 
Larger, prospective studies are needed to evaluate CMV-HIG’s im-
pact on time to viremia clearance and the effectiveness of preemp-
tive CMV-HIG use with antivirals. 
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C ytomegalovirus (CMV) is a major 
cause of morbidity and mortality in 
immunocompromised patients follow-
ing stem cell transplant (SCT; Styczyn-

ski, 2017). Cytomegalovirus remains latent after 
primary infection and can reactivate in a host dur-
ing a time of immune suppression. Due to immune 
suppression, SCT patients are among those at risk 
for CMV reactivation, causing CMV viremia. It 
has been estimated that the median rate of CMV 
recurrence in SCT patients is 37% (Styczynski, 
2017). Identifying successful management of CMV 
viremia is important for minimizing mortality in 
this population.

BACKGROUND
In recent years, there have been advancements in 
the use of antiviral medications for prophylactic 
and preemptive treatment of CMV viremia in SCT 
patients. Prophylaxis describes the administra-
tion of antiviral drugs to patients at risk of devel-
oping CMV disease following transplantation for 
a specified period of time in order to prevent in-
fection (Gilioli et al., 2021; Goldstein et al., 2017; 
Meesing & Razonable, 2018). Preemptive therapy 
differs from prophylaxis as it describes a strategy 
in which antiviral drugs are given to patients with 
evidence of active CMV replication with viral 
loads above a threshold (Gilioli et al., 2021). High 
CMV viral load has been identified as a risk factor 
for death in SCT patients (Green et al., 2016). Cy-
tomegalovirus DNA conversion, described as the 
time to negative CMV polymerase chain reaction 
(PCR) in blood or plasma, is typically confirmed 
with two consecutive tests and is used as a mea-
sure of successful CMV viremia treatment (Alsuli-
man et al., 2018; Camargo et al., 2018; Meesing & 
Razonable, 2018).

Intravenous CMV hyperimmunoglobulin 
(HIG) contains high concentrations of specific 
immunoglobulins targeted against CMV. Cyto-
megalovirus HIG is purified from donors recently 
vaccinated or recovering from CMV (Arumugham 
& Rayi, 2022. The goal of administration of CMV-
HIG is to neutralize specific CMV antigens, there-
by providing passive immunity to CMV to recipi-
ents (Arumugham & Rayi, 2022). 

The utilization of CMV-HIG as a concomi-
tant therapy has been described in the solid organ 

transplant setting (Meesing & Razonable, 2018; 
Schulz et al., 2016). Prior to 2011, there were two 
systematic reviews and meta-analyses focused on 
immunoglobulin prophylaxis in SCT (Raanani 
et al., 2008; Raanani et al., 2009). In 2018, a sys-
tematic review and meta-analysis was published 
focusing on the effectiveness of immunoglobulin 
prophylaxis in SCT patients (Ahn et al., 2018). 
There has not been a literature review focused 
on preemptive use of intravenous CMV-HIG. The 
purpose of this review is to consolidate findings in 
the recent literature regarding the preemptive use 
of CMV-HIG during treatment of CMV viremia in 
SCT patients and to identify situations when pre-
emptive CMV-HIG could be beneficial. 

METHODS
A review of the literature was performed with the 
assistance of a research librarian utilizing PubMed 
and Scopus electronic databases. Search terms 
used were cytomegalovirus, CMV, immunoglobu-
lins, immunoglobulin, IVIG, CMV-IG, hematopoi-
etic stem cell transplantation, and stem cell. In or-
der to capture recent publications, the search was 
limited to publications from 2011 to 2021. 

Included studies were limited to those in Eng-
lish with human participants who had undergone 
an SCT and developed subsequent CMV viremia. 
All ages were included. Included studies dis-
cussed SCT, immunoglobulins, and cytomegalovi-
rus. Studies were excluded if they were a dupli-
cate, were focused on prophylaxis, did not discuss 
intravenous immunoglobulins, or were abstracts 
only. After a review of the abstract and/or the full 
text of the article, articles that focused on single 
end-organ involvement, cost, non-hyperimmune 
globulin products, or animal-derived immune 
globulin products were excluded. A total of five 
articles met the inclusion and exclusion criteria 
and are incorporated in this review (Figure 1).

RESULTS
The five articles included three retrospective 
analyses and two case studies (Tables 1 and 2). 
Each of the five studies describe the effectiveness 
of combination antiviral therapy with CMV-HIG 
(Alsuliman et al., 2018; Di Cristanziano et al., 2021; 
Frietsch et al., 2019; Malagola et al., 2019; Zhang et 
al., 2021). Participant numbers across the studies 
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ranged from one to 92. Retrospective analyses var-
ied in duration from 9 months to 2 years. Although 
the studies included in this review varied in scope, 
focus, and specific interventions, the treatment 
outcomes evaluated at least one of the following 
areas that served as the organizing framework for 
this review: overall response rate, difficult CMV 
cases, time of CMV  DNA clearance, transplant-
related mortality, and adverse events.

Overall Response Rate
Overall response rate is defined as negative CMV 
PCR in the blood or plasma. All five articles dis-
cussed overall response rate with combined anti-
viral and CMV-HIG treatment (Alsuliman et al., 
2018; Di Cristanziano et al., 2021; Frietsch et al., 
2019; Malagola et al., 2019; Zhang et al., 2021). Only 
one (Alsuliman et al., 2018) reported on CMV-HIG 
monotherapy as well as combination therapy.

Records identified from 366 
articles: 
Databases (n = 2)

Records removed before screening: 
Duplicate records removed (n = 6)

Reports not retrieved
(n = 0)

Reports excluded:
Thymocyte focus (n = 48)
Prophylaxis focus (n = 31)
Immunization/vaccine focus (n = 15)
Language other than English (n = 7)
NK cell focus (n = 18)
Does not discuss IV globulins (n = 105)
Not stem cell transplant treatment (n = 1)
Only refers to previous study (n = 24)
Solid organ transplant (n = 11)
Adenovirus only (n = 5)
EBV only (n = 3)
Bacterial infection (n = 1)
Animals (n = 4)
Abstract only (n = 3)
Pneumonia focus (n = 12)
Encephalitis focus (n = 3)
End-organ focus (n = 4)
Cost focus (n = 1)
Not transplant related

Records screened
(n = 360)

Reports sought for retrieval
(n = 8)

Reports assessed for eligibility
(n = 360)

Studies included in review
(n = 5)
Reports of included studies
(n = 0)

Identification of studies via databases and registers
Id
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Figure 1. Screening process for literature review. NK = natural killer; EBV = Epstein-Barr virus. 
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Table 2. �Results of Studies on Preemptive Cytomegalovirus (CMV) Intravenous Immunoglobulin for CMV 
Viremia in Stem Cell Transplant

Study
Overall  
response rate

Time to CMV 
clearance, d (range)

No. of difficult 
CMV cases 

No. of CMV-
related deaths

Adverse 
reactions

Alsuliman et al. 
(2018)

70% (16) 15 (3–51) 4 (22%) 1 0

Di Cristanziano et 
al. (2021)

100% (1) Approximately 20 NA NA NA

Frietsch et al. 
(2019)

100% (1) NA NA 0 NA

Malagola et al. 
(2019)

65% (78) 20 14 (29%) 0 0

Zhang et al. (2021) 100% (70) 14 in early group
21 in late group

(54.79%) after over 
60 days, (68.49%) 
after over 100 days

0 0

Note. CMV = cytomegalovirus; difficult CMV cases = breakthrough, reactivation, refractory; clearance = time to negative 
CMV polymerase chain reaction in blood/plasma; d = days.

Zhang and colleagues (2021) reported on 70 
post–allogeneic SCT patients experiencing CMV 
viremia between January and September 2020 
in a hematology institute in China. In this retro-
spective analysis, the researchers evaluated the 
effectiveness of combination therapy of tradi-
tional antiviral drugs with CMV-HIG, comparing 
early intervention (CMV-HIG initiated within 3 
days of diagnosis of CMV viremia) to late inter-
vention (CMV-HIG initiated more than 3 days 
of diagnosis of CMV viremia). All patients (n = 
70) were started on antiviral medication at diag-
nosis of CMV viremia. Treatment combinations 
included CMV-HIG given concurrently with the 
antivirals ganciclovir (GCV) or foscarnet sodium. 
The researchers reported that 100% of evaluable 
study participants (n = 70) exhibited overall re-
sponse to treatment.

Malagola and colleagues (2019), in an Ital-
ian study in six bone marrow units, reported a 
more limited response to the incorporation of 
CMV-HIG in CMV viremia treatment. In the 
retrospective evaluation of 92 allogeneic SCT 
patients, Megalotect (CMV-HIG) was used as 
preemptive therapy for CMV viremia in combi-
nation with antiviral drugs (GCV, foscarnet, val-
ganciclovir [VGC], or a two-drug combination) 
in 78 patients and as prophylactic therapy in 14 
patients. An overall response was observed in 
51/78 (65%) patients who received CMV-HIG as 
preemptive treatment. 

Di Cristanziano and colleagues (2021) report-
ed on three single-center transplant cases with 
prolonged CMV viremia in Germany. One of the 
three patients in their study underwent allogenic 
hematopoietic SCT for acute myeloid leukemia 
and developed VGC/GCV-resistant CMV viremia. 
Combination drug therapy comprised the antivi-
rals letermovir and VGC/GCV, along with CMV-
HIG. The researchers reported that this combina-
tion of antiviral drugs with CMV-HIG ultimately 
led to overall response.

In the study that included both combination 
therapy and monotherapy treatment with CMV-
HIG alone, Alsuliman and colleagues (2018) spe-
cifically evaluated the safety and efficacy of the 
CMV-HIG product, Cytotect CP, in patients with 
CMV viremia following allogenic SCT. This retro-
spective study in France investigated 23 patients 
who had failed prior CMV therapy with antiviral 
medications. Cytotect CP was given as preemptive 
monotherapy in six patients and as prophylactic 
monotherapy in one patient. Preemptive combi-
nation therapy comprised Cytotect CP and anti-
virals (GCV, foscarnet sodium, combination GCV 
and foscarnet sodium, or other antiviral combina-
tions) and was used in 16 patients. The researchers 
reported that 18 (78%) patients achieved response. 
A negative CMV PCR was achieved in 16 preemp-
tively treated patients and the one prophylacti-
cally treated patient. One patient demonstrated 
a very good partial response. The study did not 
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separately report the number of responders who 
received Cytotect CP as monotherapy or as com-
bination therapy.

In a case study of a 60-year-old female with 
CMV infection following SCT for acute myeloid 
leukemia, Frietsch and colleagues (2019) re-
ported a course that was complicated by delayed 
engraftment and mutations resistant to letermo-
vir. Ultimately, combination therapy consisting 
of CMV-HIG and foscarnet led to a decrease in 
CMV DNA loads.

Time to CMV Clearance
Four of the articles reported the time of CMV DNA 
clearance or conversion (Alsuliman et al., 2018; 
Di Cristanziano et al., 2021; Malagola et al., 2019; 
Zhang et al., 2021). Time of CMV DNA clearance 
is described as the time to negative CMV PCR in 
blood or plasma and is used interchangeably with 
the term conversion.

In the 18 patients who responded to Cytotect 
CP as monotherapy or combination therapy, Alsuli-
man and colleagues (2018) reported a median con-
version time of 15 days from initiation of Cytotect 
CP therapy. The range of days until conversion was 
from three to 51 days. Quantitative PCR (qPCR) 
was used to measure CMV clearance in blood.

Zhang and colleagues (2021) also identified a 
median clearance timeline of around 2 weeks in 
the retrospective study of 73 patients in China. 
Clearance of CMV was measured by real-time 
quantitative PCR (RT-qPCR) in blood. In this 
study, the median time to CMV clearance from 
treatment start time was 14 days in the early CMV-
HIG therapy group (n = 27) and 21 days for the late 
CMV-HIG therapy group (n = 43). Early use of 
CMV-HIG significantly reduced the median time 
of CMV clearance (p = .000). The 2-week response 
rate was 63% (17/27) in the early CMV-HIG group 
and 16% (7/43) in the late CMV-HIG group.

While Alsuliman and colleagues (2018) and 
Zhang and colleagues (2021) reported conver-
sion or clearance times of around 2 weeks, two 
other studies included in this literature review 
reported conversion times of 20 days. In the Ital-
ian study of 92 patients, Malagola and colleagues 
(2019) reported a 65% (51) clearance rate of CMV 
viremia at a median of 20 days. Clearance was 
measured by RT-qPCR in either plasma or whole 

blood. In the Di Cristanziano and colleagues 
(2021) single patient report, CMV DNA clear-
ance was noted approximately 20 days following 
the initiation of CMV-HIG with letermovir and 
VGC/GCV therapy. Clearance was measured us-
ing CMV PCR in blood. 

Difficult CMV Cases
Difficult CMV cases, including relapse, break-
through, reactivation, or refractory CMV, were 
discussed in three of the five articles (Alsuliman et 
al., 2018; Malagola et al., 2019; Zhang et al., 2021). 
Relapse can be defined as a recurrence of a spe-
cies that was present prior to therapy (Turck et 
al., 1968). Breakthrough CMV infection has been 
defined as the detection of CMV DNA in plasma 
while receiving prophylaxis (Klimczak-Tomaniak 
et al., 2020). Viral reactivation has been described 
as the recovery of a virus after a latency period 
(Cook & Trgovcich, 2011). Refractory CMV is de-
fined as CMV viremia lasting longer than 2 weeks 
despite the administration of full-dose antiviral 
drug therapy (Chemaly et al., 2019).

The study by Alsuliman and colleagues 
(2018) was unique in describing CMV-HIG us-
age as preemptive monotherapy in six patients 
whose CMV infection had been refractory to at 
least two prior adequate lines of treatment. The 
researchers reported that of the 18 responders to 
CMV-HIG, four experienced CMV relapse. The 
timeframe for relapse was 9 to 49 days following 
the date of best response.

Although Malagola and colleagues (2019) in 
the Italian study did not report refractory CMV or 
drug-resistant CMV, the researchers reported that 
74 (95%) of patients were CMV immunoglobulin 
G positive prior to allogenic SCT. Breakthrough 
CMV was reported in 29% (14/51) of responders 
following discontinuation of CMV-HIG therapy. 
Cytomegalovirus breakthrough occurred at a me-
dian of 30 days from CMV negativity.

In the study conducted in China, Zhang 
and colleagues (2021) reported that early use of 
CMV-HIG reduced the reactivation rate. Real-
time qPCR monitored CMV DNA levels in se-
rum, blood, and stool at least once weekly for 3 
to 6 months following transplant. Although not 
statistically significant, early CMV-HIG therapy 
reduced the reactivation rate with 33 (45.21%) 
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patients remaining negative for over 60 days, and 
23 (31.51%) patients remaining negative for more 
than 100 days. 

Transplant-Related Mortality Related to CMV
Transplant-related mortality was specifically re-
ported in four of the five studies (Alsuliman et al., 
2018; Frietsch et al., 2019; Malagola et al., 2019; 
Zhang et al., 2021). Transplant-related mortality 
describes death due to transplant-related causes 
other than disease relapse (Satwani et al., 2013). 
In the Alsuliman and colleagues (2018) study that 
included CMV-HIG monotherapy patients, five 
Cytotect CP treatment-responsive patients died 
within 100 days of treatment start. Of the five to-
tal deaths, one death was CMV related. Two ad-
ditional patients who did not respond to Cytotect 
CP administration also died from other infection 
and graft-vs.-host disease (GVHD).

Malagola and colleagues (2019) reported 15% 
(13) of the 92 Italian study participants experi-
enced transplant-related mortality. However, 
none of these deaths were attributable to CMV in-
fection nor to CMV-HIG administration. 

Zhang and colleagues (2021), who evaluated 
the efficacy of combination therapy of CMV-HIG 
with traditional antiviral drugs in 70 patients in 
China, also reported that no deaths occurred dur-
ing the period of the study. Frietsch and colleagues 
(2019) in the single case reported that the patient 
was alive and without clinical signs of CMV infec-
tion at the time of publication. 

Adverse Events 
Adverse events were discussed by three of the five 
studies (Alsuliman et al. 2018; Malagola et al. 2019; 
Zhang et al., 2021). Each of the three studies re-
ported that there were no adverse effects related 
to CMV-HIG administration. 

DISCUSSION
Marked positive overall response was described 
in each of the five studies. Passive immunity pro-
vided by CMV-HIG may explain this positive 
overall response (Arumugham & Rayi, 2022). The 
aim of hyperimmunoglobulins is to clear patho-
gens efficiently (Arumugham & Rayi, 2022). 
Studies comparing overall response in patients 
receiving only antiviral agents to patients receiv-

ing combination therapy of antivirals and CMV-
HIG could better illuminate whether CMV-HIG 
improves overall response. 

Details concerning overall response in the 
current studies offer considerations for future 
studies. Alsuliman and colleagues (2018) reported 
that 70% of the 23 patients in the study achieved 
an overall response. While the study included pa-
tients receiving monotherapy CMV-HIG as well 
as patients receiving combination therapy, the dis-
tinction of the two groups was not reported in the 
results of the study. Additionally, in the case study 
by Frietsch and colleagues (2019), after combina-
tion therapy with CMV-HIG, a decrease in CMV 
DNA loads was reported. However, the decrease 
in viral load is not quantified in the study. 

Timing of the administration of CMV-HIG 
could contribute to overall response as well as the 
time to viremia clearance. Additionally, passive 
immunity may also help explain reduced time to 
viremia clearance. Hyperimmune globulins are 
rapid acting (Arumugham & Rayi, 2022). Zhang 
and colleagues (2021) found a significant reduc-
tion in median time of CMV clearance in patients 
who were in the early CMV-HIG therapy groups 
compared with those in late CMV-HIG therapy 
groups. Based on the findings by Zhang and col-
leagues (2021), preemptive use of CMV-HIG upon 
early detection of CMV may help decrease CMV 
viremia duration in SCT patients. Larger studies 
comparing time to clearance with use of preemp-
tive CMV-HIG among various SCT populations 
are needed in the future. 

Additionally, Frietsch and colleagues (2019) 
and Di Cristanziano and colleagues (2021) intro-
duced CMV-HIG at the same time that antivi-
ral medications were changed. Letermovir and 
CMV-HIG were concurrently added to VGC/GCV 
therapy (Di Cristanziano et al., 2021). Foscarnet 
and CMV-HIG were concurrently introduced fol-
lowing letermovir discontinuation (Frietsch et al., 
2019). Due to simultaneous changes, the extent 
of improvement in CMV viral loads attributed to 
CMV-HIG cannot be determined. Studies con-
taining a control group who receives antiviral 
treatment without CMV-HIG could be beneficial.

Cytomegalovirus HIG may have a role in diffi-
cult or reoccurring cases of CMV. Specifically, CMV-
HIG may have a role in reducing CMV viremia 
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relapse or achieving clearance of refractory CMV. 
Alsuliman and colleagues (2018), who included six 
patients with refractory CMV, reported that four of 
the 18 patients experienced relapse. However, the 
authors did not quantify how many relapsed cases 
were also refractory cases. Although not statistical-
ly significant, early CMV-HIG therapy reduced the 
reactivation rate in the study conducted by Zhang 
and colleagues (2021). Future studies that evaluate 
early CMV-HIG therapy could assess the duration 
of CMV viremia negativity without relapse and il-
luminate a role for CMV-HIG in difficult cases. 

Safety, discussed in three of the articles, is a 
major consideration in therapy choice. Mortality 
and adverse events are important contributing 
factors in safe therapy choice. The results includ-
ed in this literature review found no mortality 
related to CMV-HIG. The Cytotect CP study by 
Alsuliman and colleagues (2018) reported one 
death that was CMV viremia related, but not at-
tributed to CMV-HIG. A study by Camargo and 
colleagues (2017) found that unresolved viremia 
by day 35 of antiviral treatment was associated 
with a significant increase in nonrelapse-related 
mortality. Based on findings by Zhang and col-
leagues (2021) that suggest preemptive CMV-
HIG shortens time to viremia clearance, perhaps 
CMV-HIG could contribute to reducing mortal-
ity by reducing viremia duration. Additionally, no 
adverse events were reported by any of the stud-
ies. With no reported mortality and no adverse 
events, CMV-HIG can be considered a safe ther-
apy choice. 

Risks associated with therapy can be a compo-
nent of safety as well. Kidney injury is a risk as-
sociated with some antivirals in SCT patients and 
can be a limiting factor in receiving specific anti-
viral treatments (Inose et al., 2022) The case study 
by Frietsch and colleagues (2019) describes the 
successful use of CMV-HIG in a patient who had 
experienced kidney injury secondary to foscarnet. 
Renally dose-adjusted foscarnet administration 
combined with CMV-HIG resulted in successful 
decrease of CMV viral loads (Frietsch et al., 2019). 
Additionally, the case study by Di Cristanziano 
and colleagues (2021) discusses the use of CMV-
HIG in a patient who underwent allogeneic SCT 
with chemotherapy-induced kidney injury. He 
was not a candidate to receive foscarnet or cido-

fovir due to his kidney injury. Combination oral 
letermovir, VGC/GCV, and CMV-HIG achieved 
stable CMV viremia clearance (Di Cristanziano et 
al., 2021). Worsening kidney function in this case 
study is not mentioned by the authors, suggesting 
that perhaps CMV-HIG is safe to use in the setting 
of acute kidney injury. These two studies suggest 
that CMV-HIG may be safe for use in combination 
therapy in patients who have kidney injury. These 
outcomes contrast with expert opinion, which 
suggests that immunoglobulin preparations can 
cause kidney injury due to the high sucrose con-
tent in earlier preparations (El Helou & Razon-
able, 2019). 

Limitations
Limitations of this review include small sample 
sizes, with two studies being case study designs. 
Additionally, each study in this literature review 
was retrospective in design and lacked control 
groups who did not receive CMV-HIG. Alsuli-
man and colleagues (2018) address the retrospec-
tive nature of their study and mentions that their 
study cannot be replicated in a prospective man-
ner due to advances in prophylaxis and changes in 
treatment. Also, the antivirals used in the studies 
varied and included foscarnet, VGC, GCV, leter-
movir, and antiviral combinations. These antiviral 
variations could have impacted outcomes. Future 
studies with larger sample sizes, control groups, 
and prospective designs utilizing current antiviral 
recommendations would provide for more gener-
alizable conclusions. 

IMPLICATIONS FOR PRACTICE
Duration of CMV Viremia
The findings in the study performed by Zhang and 
colleagues (2021) suggest that early, preemptive 
use of CMV-HIG shortens time to CMV viremia 
clearance. Early use of CMV-HIG significantly 
reduced CMV viremia clearance in patients who 
had received prophylactic antithymocyte globulin 
for GVHD. Clinicians may consider incorporation 
of preemptive CMV-HIG in patients when at-
tempting to limit the duration of required antiviral 
therapy. Future prospective studies could evaluate 
time to CMV viremia clearance among SCT pa-
tients, accounting for patients on various GVHD 
prophylactic regimens.
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Safety
As there were no reported mortalities nor adverse 
events in the studies in this literature review, cli-
nicians can consider CMV-HIG as a safe therapy 
choice. Some expert opinions, as mentioned above, 
state that CMV-HIG is generally well tolerated but 
has been associated with adverse events (El Helou 
& Razonable, 2019). The CytoGam (CMV-HIG) 
package insert outlines general safety precautions 
for clinicians (Saol Therapeutics Research Lim-
ited, 2020). In clinical practice, the patient’s vital 
signs should be continuously monitored with ob-
servation for symptoms throughout the infusion. 
In the case of acute anaphylactic reaction, clini-
cians should ensure epinephrine and diphenhydr-
amine are available (Saol Therapeutics Research 
Limited, 2020). 

CONCLUSION
Based on the findings of this literature review, pre-
emptive use of CMV-HIG with antivirals in SCT 
patients is an effective treatment option that is as 
safe as antivirals alone. Preemptive CMV-HIG use 
with antivirals may provide the added advantage of 
reduced time to viremia clearance without adding 
renal injury. Future, larger, prospective studies are 
needed to evaluate CMV-HIG’s impact on the time 
to viremia clearance and to evaluate the effective-
ness of preemptive CMV-HIG use with antivirals. l
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