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Introduction
The prevalence of immunosuppression among 
the general population has sharply increased over 
the last decade.1 The development of novel 
immunomodulating therapeutics and new indica-
tions for their use have created new challenges in 
the field of travel medicine, related to both the 
prevention of travel-related infections and to stay 
abreast with the continuously evolving intricacies 
of this vulnerable population The itineraries of 
immunocompromised travelers are similar to 
those of the general population, frequently visit-
ing countries with low human development indi-
ces.2 In this two-part narrative review, we provide 
pertinent information about several immunosup-
pressive conditions and an update on the best 
practices for the protection of the immunocom-
promised traveler, from the perspective of a 
US-based traveler. This part is dedicated to 
immunocompromised travelers due to conditions 
other than transplantation.

In travel medicine, the appropriate categorization 
of the degree of immunosuppression is essential 
in determining the risk of adverse effects after 
administration of live-attenuated vaccines, the 
effectiveness of non-live vaccines, and suscepti-
bility to complications related to an infection.3 
The degree of immunosuppression within and 
between certain medical conditions differs and 

can be difficult to objectively quantify. For 
instance, the risk of overwhelming post-splenec-
tomy sepsis (OPSI) is not uniform; being greater 
in young children, within the first 2 years of sple-
nectomy, and if the splenectomy was performed 
because of underlying hematologic condition as 
opposed to trauma.4–6 The etiology, disease activ-
ity or stage, and treatment of other medical con-
ditions such as chronic kidney disease, cirrhosis, 
multiple sclerosis, inflammatory bowel disease, 
and other autoimmune diseases also influence the 
degree of immunosuppression.

Recognized entities associated with severe immu-
nosuppression include acquired immunodefi-
ciency syndrome (AIDS), primary 
immunodeficiencies such as severe combined 
immunodeficiency, treatment with alkylating 
agents (e.g., cyclophosphamide) and antimetabo-
lites such as methotrexate >0.4 mg/kg per week, 
azathioprine >3 mg/kg a day or 6-mercaptopu-
rine >1.5 mg/kg a day. Disease-modifying immu-
nosuppressants and other biologics or small 
targeted agents with immunosuppressive or 
immunomodulatory properties such as tumor 
necrosis factor-alpha (TNF-α) inhibitors, anti-
CD20, and anti-CD52 monoclonal antibodies, 
interleukin-6 (IL-6) inhibitors, IL-1 inhibitors, 
T-cell activation blockage (e.g., abatacept), com-
plement pathway inhibitors, and steroids (at a 
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dose equivalent to 20 mg or >2 mg/kg daily of 
prednisone daily for 2 weeks) also cause severe 
immunosuppression.3,7–9

Principle of vaccination
As a rule, patients with chronic kidney disease, 
inflammatory bowel disease, multiple sclerosis, 
autoimmune disorders, and cirrhosis who are not 
taking immunosuppressants can receive live-
attenuated and inactivated vaccines. In some of 
these populations, certain vaccines are indicated 
outside of the routine-age-based groups).10 All 
adults with chronic liver disease should be, for 
example, vaccinated against pneumococcus 
regardless of age.11

Every effort should be made to administer live 
and non-live vaccines at least 2 weeks prior to ini-
tiation of immunosuppression. Certain immuno-
suppressive regimens might require an earlier 
vaccine administration. When immunosuppres-
sion is due to medications, discontinuation of the 
immunosuppressants can be considered in special 
circumstances and in conjunction with the input 
of the treating physician. Administration of live-
attenuated vaccines and non-live vaccines can be 
done 4 and 2 weeks after stopping high-dose ster-
oids, respectively. For lymphocyte-depleting 
agents and other biologics, the waiting period can 
range between 3 and 12 months depending on the 
agent.8,12

Severely immunocompromised travelers should 
not receive live-attenuated vaccines. Live viral 
attenuated vaccines (but not live bacterial attenu-
ated vaccines) can be administered to patients 
with a defect restricted to the phagocytic function 
(e.g., chronic granulomatous disease). Non-live 
vaccines can be administered to immunocompro-
mised patients, but short and long-term protec-
tion efficacy might be suboptimal, and it is 
therefore preferable to administer them before 
the initiation of immunosuppression. Inactivated 
influenza and severe acute respiratory virus coro-
navirus (SARS-CoV-19) vaccines are the only 
exceptions, which should be administered during 
the transmission season regardless of whether the 
patient is immunosuppressed.10

For household members of severely immunocom-
promised patients, the administration of live-
attenuated vaccines such as oral typhoid, oral 
cholera, and polio vaccines should be avoided. 

Other live-attenuated vaccines such as the mea-
sles-mumps-rubella (MMR), yellow fever, rotavi-
rus, varicella, and live-attenuated influenza (if the 
immunocompromised patient requires no protec-
tive environment is required) can be administered 
to susceptible household contacts.8,10

Basic preventive measures related to food and 
water exposures, and insect bite exposure include:

a. In areas with lower standards of environ-
mental hygiene:
i.	� Only use water that has been boiled, 

chemically treated or bottled and 
carbonated.

ii.	� Only use ice prepared from boiled 
water.

iii.	� Eat fruits and vegetables that can be 
cooked or peeled.

iv.	� Avoid shellfish that has not been appro-
priately cooked due to the risk of inva-
sive Vibrio infections.

b. 	Use insect repellents and protective cloth-
ing in areas with high mosquito burden.

c. 	Avoid swallowing water during water-based 
activities and avoid water that might be 
contaminated with animal waste or 
sewage.

Specific immunosuppressive conditions

Human immunodeficiency virus
The introduction of antiretroviral therapy (ART) 
has significantly improved the quality of life and 
physical fitness of patients living with HIV 
(PLWH), allowing for a diverse array of itinerar-
ies ranging from leisure to highly adventure 
travel.13,14 Traditionally, a small proportion of 
PLWH seek pretravel advice15,16 with contempo-
rary cohort studies of travel clinics geared toward 
immunocompromised travelers reporting small 
numbers of PLWH.14

The traditional approach to pretravel counseling 
and immunization in PLWH has been based on 
their most recent CD4 count while on ART, 
rather than the nadir CD4 cell count. The 
immune status of PLWH can be classified into 
three groups: (1) asymptomatic HIV infection 
with CD4 cell count >500 cells/µL can be evalu-
ated and managed as immunocompetent patients; 
(2) asymptomatic HIV infection with CD4 count 
200–500 cells/µL. These patients are considered 
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with limited immune deficits and can receive vac-
cines such as the MMR vaccine, (3) PLWH with 
CD4 cell count <200 cells/µL, or AIDS-defining 
illness without immune reconstitution, or clinical 
manifestations of symptomatic HIV. These 
patients are severely immunosuppressed and live-
attenuated vaccines are therefore contraindi-
cated.17,18 PLWH should not receive the 
live-attenuated influenza vaccine and the BCG 
regardless of the CD4 cell count.

A pretravel evaluation, ideally in a travel clinic, or 
at least with the clinician providing PLWH HIV 
care, should typically include the following:

1.	 Review the itinerary to determine the  
need for immunizations and prophylactic 
antimicrobials.19

2.	 Provide advice regarding food and  
water precautions, and insect bite 
prevention.18,19

3.	 Determine the traveler’s immune status 
with a recent CD4 count.
a.	 Newly diagnosed, ART-naïve PLWH 

with CD4 <200 cells/µL is recom-
mended to delay travel until initiation of 
ART, CD4 recovery, and ideally until 
achieving virologic suppression. This 
approach would lower their risk for 
infections and avoid dealing with 
immune reconstitution inflammatory 
syndrome while abroad.17–19

4.	 Ensure enough supply of ART during the 
trip
a.	 International travel has been associated 

with a drop in ART adherence among 
PLWH, particularly within the first 
3 days.20

5.	 Review the current ART regimen for poten-
tial drug interactions with prophylactic 
antimicrobials, including malaria chemo-
prophylaxis, as well as alcohol or recrea-
tional drugs.21

6.	 Formulate a contingency plan in case medi-
cal care is needed abroad, identify potential 
clinics or hospitals in the traveler’s destina-
tion or travel path, and secure travel 
insurance.21

Asplenia
Anatomic or functional asplenia predispose to 
life-threatening infections due to encapsulated 
bacteria (Streptococcus pneumoniae, Haemophilus 

influenzae type B, and Neisseria meningitidis), 
Capnocytophaga spp., Babesia spp., and Bordetella 
holmesii.5,6 The incidence of OPSI is 0.13 per 
100 person-years with S. pneumoniae being 
responsible for 90% of cases. The mortality rate 
from fulminant sepsis is about 70% and usually 
occurs in the first 24–48 h.6

Chemoprophylaxis with penicillin is recom-
mended in the first 2–3 years after splenectomy, 
in asplenic or hyposplenic individuals with other 
immunosuppressive conditions, and in those with 
a previous history of OPSI. These patients should 
also carry a supply of antibiotics in the event fever 
were to develop and be instructed to be evaluated 
expeditiously in the hospital. Asplenic travelers 
who suffer a dog or cat bite should start antibiot-
ics (e.g., amoxicillin/clavulanic acid) without 
delay.22

Vector-borne diseases, such as malaria and 
babesiosis, in patients with asplenia can be  
life-threatening, stressing the importance of 
adherence to vector avoidance measures (i.e., 
mosquitoes and ticks) and chemoprophylaxis for 
malaria. Live-attenuated vaccines are not con-
traindicated in asplenia. Vaccination should tar-
get encapsulated bacteria typically associated 
with OPSI (Table 1).

Complement inhibition
Travelers with complement deficiency can receive 
live-attenuated and inactivated vaccines.23 The 
most common cause of complement deficiency is 
due to the use of eculizumab and ravulizumab. 
These are monoclonal antibodies that block the 
formation of C5 convertase preventing the forma-
tion of the C5b-C9 complex.24 They are indicated 
for the treatment of paroxysmal nocturnal hemo-
globinuria, atypical hemolytic uremic syndrome–
associated thrombotic microangiopathy, 
refractory acetylcholine receptor antibody-posi-
tive generalized myasthenia gravis, and aqua-
porin-4 antibody-positive neuromyelitis optica 
spectrum disorder.24

Their use is associated with a 1000–2000-fold 
increased incidence of meningococcal disease due 
to decreased complement-facilitated bactericidal 
and opsonic function.25 Furthermore, life-threat-
ening and fatal infections with non-typeable 
strains of Neisseria species have been described 
despite receipt of meningococcal vaccines.25
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These medications need to be prescribed under a 
Risk Evaluation and Mitigation Strategy which 
mandates planned meningococcal vaccination 
long before treatment initiation. Meningococcal 
revaccination should follow the recommenda-
tions for asplenic individuals.26 The protective 
effect of the vaccines can be predicted from the 
serum bactericidal antibody (SBA) titers.27  
SBA titers can be obtained 4–8 weeks after com-
pletion of vaccination, at 6 months, and annually 
thereafter to determine the need for vaccine 
boosters and to define the duration of antimicro-
bial prophylaxis.24,27

Antimicrobial prophylaxis is indicated for at 
least the first 4 weeks after completion of the 
meningococcal vaccine series with some recom-
mending lifelong prophylaxis.24,28 Travelers tak-
ing C5 inhibitors should be counseled about the 
need to maintain good dental hygiene and to 
adhere to safe sexual practices due to the 
increased risk of disseminated non-typeable 
Neisseria spp. and Neisseria gonorrhea infections, 
respectively.24

Multiple sclerosis
Management of multiple sclerosis requires the 
administration of disease-modifying therapies 
(DMTs). It is important to emphasize that there 
is no convincing evidence that vaccines, including 
the yellow fever, rabies, and tick-borne encephali-
tis vaccines, increase the incidence, frequency, or 
severity of multiple sclerosis flares.29,30 In the 
event of a flare, administration of vaccines can be 
delayed for a period of 4–6 weeks. Every effort 
should be made to review and update the vaccina-
tion status before immunosuppression is started. 
It is particularly important to assess potential 
future travel to yellow fever endemic areas because 
live-attenuated vaccines need to be administered 
4–6 weeks before starting DMTs.31,32

The degree and duration of immunosuppression 
elicited by the different DMTs is heterogeneous. 
Inactivated vaccines can be administered to 
patients with multiple sclerosis on DMTs although 
response rates might be diminished. Live-
attenuated vaccines should generally be avoided in 
patients taking DMTs except for interferons or 

Table 1.  Vaccination of adults with asplenia or hyposplenia.

Vaccine Initial series Booster Other 
considerations

Pneumococcus Single dose of PCV-21, 
PCV-20 or PCV-15. Some 
administer PPSV-23 8 weeks 
later
If PCV-15 is used, it should be 
followed by a dose of PPSV-23 
at least 8 weeks later
If PPSV-23, PCV-10, or PCV-
13 was given before, wait one 
year to give PCV-20

PPSV-23 every 5 years  

Meningococcus Serotypes 
A, C, W, Y (Menacta, 
Menveo, Medquafi)

Two doses at least 8 weeks 
apart

Every 5 years Menactra needs to 
be given 4 weeks 
after PCV-20

Meningococcus serotype B
MenB-FHbp (Trumenba) 
or MenB-4C (Bexsero)

For MenB-4C two doses at 
least 1 month apart
For MenB-FHbp three doses 
at 0, 1–2, and 6 months

One year after 
completion of the 
series and then every 
2–3 years

 

Haemophilus influenzae 
type B

One dose if not previously 
vaccinated or if vaccination 
status is unknown

None  

Influenza Annually  
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glatiramer acetate.31–33 Live-attenuated vaccines 
can be given after stopping the DMT and  
ensuring completion of a safety interval specific  
to each drug that allows for restoration of 
immunocompetence.31,32

Cancer
The number of options for cancer therapy has 
increased in recent years. There is a lack of data 
that estimates the relative risk of infection and 
response to vaccination among patients with 
malignancy. However, the CDC Yellow book 
considers all patients with active malignancy 
including active leukemia or lymphoma or gener-
alized malignancy to be severely immunocompro-
mised, including patients who have received 
checkpoint inhibitor therapy, recent radiation, 
chimeric antigen receptor T cell (CAR-T cell) 
therapy, or hematopoietic cell transplantation 
(HCT).18 Other immunocompromising agents 
that are commonly used in cancer therapy include 
alkylating agents, tyrosine kinase inhibitors, and 
B-cell and T-cell depleting agents, such as rituxi-
mab and alemtuzumab, respectively.

For patients with cancer, general recommenda-
tions are to administer inactivated vaccines at least 
2 weeks prior to immunosuppressive therapy ini-
tiation, while a gap of 4 weeks is recommended for 
live vaccines. In practice, delaying chemotherapy 
is rarely feasible, which limits adequate immuniza-
tion in some situations. For patients who have 
already received chemotherapy, radiation therapy, 
or other medications considered highly immuno-
suppressive, live vaccinations should be delayed 
3 months after completion of chemotherapy and 
until the disease is in remission for solid tumors. 
However, if lymphocyte-depleting agents have 
been administered, live vaccinations should be 
delayed at least 6 months, with some guidelines 
suggesting a delay of vaccination of up to 
1 year.7,18,34 Varicella, MMR, and yellow fever live 
vaccines should not be given to patients with can-
cer on immunosuppressive therapy.34

Prevention of specific infections

Rabies
All patients in whom rabies pre-exposure prophy-
laxis is indicated should contact with high-risk 
animals occur, should receive two intramuscular 
doses of human diploid cell culture vaccine or 

purified chick embryo cell culture vaccine on days 
0 and 7 regardless of the immune status. 
Immunocompromised patients should have their 
rabies antibody titer checked 2–4 weeks after 
completion of the vaccination series. A booster 
dose should be administered if the titer is <0.5 IU/
mL as measured by the rapid fluorescent focus 
inhibition test.35

Unimmunized immunocompromised travelers or 
travelers that have been previously immunized 
but have no documentation of a titer >0.5 IU/mL 
should receive, in addition to rabies immunoglob-
ulin, five doses of the vaccine on days 0, 3, 7, 14, 
and 28 and have their antibody titers checked 
7–14 days after the final dose to assess their 
response.36

Diseases transmitted by fecal-oral route
Several viruses, bacteria, and protozoa can be 
transmitted by fecal-oral route and cause severe 
disease in immunocompromised hosts. Patients 
with chronic liver disease, for example, are sus-
ceptible to life-threatening infections with hepati-
tis A and Vibrio vulnificus and should be advised 
to avoid raw or undercooked shellfish and contact 
with seawater.37 Defects in the interferon-gamma 
(IFN-γ)/IL-12 pathway predisposes individuals to 
persistent and disseminated infections due to 
Salmonella spp. Patients with hypogammaglobu-
linemia are prone to chronic helicobacter and 
campylobacter infections.38 Travelers living with 
HIV with decreased mucosal immunity and 
hypochlorhydria are significant risk factors for 
traveler’s diarrhea.39 In addition, PLWH remain 
at risk for chronic carriage and invasive disease 
due to non-typhoidal Salmonella and Entamoeba 
histolytica,39 as well as for pathogens such as 
Cryptosporidium, Cyclospora, or Cystoisospora40 
seen in the setting of very low CD4 cell counts. 
Immunocompromised individuals are at higher 
risk of severe presentations and complications 
from hepatitis E infections.

Traveler’s diarrhea can lead to the development 
of acute toxicities related to the increased levels of 
immunosuppressants in the event of impaired 
renal function related to dehydration. Guidelines 
support the use of rifaximin for a period no longer 
than 2 weeks as primary prevention of traveler’s 
diarrhea in this patient population, recognizing 
that its use might be suboptimal in regions where 
Campylobacter spp. is common.41 Non-antibiotic 
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options such as bismuth subsalicylate should be 
used with caution in patients taking aspirin and in 
those susceptible to dehydration. Probiotics 
should be avoided as a preventive measure for 
traveler’s diarrhea in this population. Therapy for 
traveler’s diarrhea should follow established 
guidelines.41

Vaccination for the protection of traveler’s diar-
rhea is hindered by the diversity of the etiologic 
agents and by the lack of an effective vaccine 
against enterotoxigenic Escherichia coli, the most 
common cause of traveler’s diarrhea. Few  
vaccines against pathogens transmitted via a 
fecal-oral route can be administered to immuno-
compromised travelers. For instance, the cholera 
vaccine and the live-attenuated typhoid vaccine—
Ty21 (see section “Typhoid vaccine” below) are 
contraindicated in this population.

Polio
The inactivated polio vaccine (IPV) is safe to 
administer in immunocompromised hosts. Adults 
who are unvaccinated or incompletely vaccinated 
should complete a primary vaccination series. 
Travelers who have completed a primary vaccina-
tion series and are at increased risk of exposure to 
poliovirus should receive a booster dose.42 
Patients traveling for longer than 4 weeks to a 
country with circulating wild or vaccine-derived 
poliomyelitis should receive an IPV booster at 
least 12 months before departure from the 
endemic region.43 The oral poliovirus vaccines 
are contraindicated in immunocompromised 
individuals.

Hepatitis A
Immunocompromised travelers have higher rates 
of fulminant hepatitis A and a suboptimal sero-
logic response to immunization.44 Ideally, two 
doses of the hepatitis A vaccine should be admin-
istered 6–12 months apart before travel in this 
patient population—a rare scenario in clinical 
practice. Preliminary data has shown that an extra 
priming dose of hepatitis A vaccine given either 
concurrently with or 4 weeks after the initial dose 
in patients taking a TNF blocker or methotrexate 
leads to similar seroconversion rates compared to 
healthy individuals.45

Hepatitis A vaccination is recommended to all 
PLWH regardless of the intent to travel.46 

Seroconversion rates and antibody titers are lower 
in PLWH compared to immunocompetent 
patients47 albeit higher in PLWH with virologic 
suppression and higher CD4 cell counts (>300–
500 cells/µL).48,49 Post-vaccination serologic test-
ing is thus recommended at least 1 month after 
completion of the immunization series.18 An 
immunogenicity study comparing a three-dose 
series in PLWH to a two-dose series, demon-
strated higher rates of seroconversion with higher 
antibody titers in the three-dose group50; how-
ever, a subsequent study only showed a margin-
ally higher seroconversion rate with a third dose.51 
Additional studies are thus needed before a three-
dose regimen can be routinely recommended.46

Travelers who decline hepatitis A vaccination or 
who will receive the first dose of hepatitis A less 
than 2 weeks before travel to endemic areas, should 
receive GamaSTAN S/D concurrently with the 
first dose of hepatitis A vaccine administered in dif-
ferent limbs. The dose is 0.1 mL/kg for trips of up 
to 1 month duration. A dose of 0.2 mL/kg provides 
protection for 2 months. Patients receiving routine 
intravenous immunoglobulin (IVIG) do not need 
to receive the GamaSTAN S/D.52 The dosing pro-
vided here is relevant to the US market.

Immunocompromised travelers who have had 
potential exposure to hepatitis A and have not 
been previously immunized, should receive, on 
different anatomic sites, a dose of the hepatitis  
A vaccine and GamaSTAN S/D at a dose of 
0.1 mL/kg as soon as possible and not later than 
2 weeks after exposure.52

Typhoid vaccine
The Vi polysaccharide vaccine is an inactivated 
vaccine that is administered at least 2 weeks 
before travel as a single intramuscular dose need-
ing boosters every 2–3 years. The efficacy in 
immunocompetent hosts after 1–3 years is esti-
mated to be 69%, 59%, and 55%, respectively.53,54 
PLWH with CD4 <200 cells/µL might have a 
lower response rate compared to PLWH with 
CD4 >200 cells/µL and healthy controls.54,55

Two more effective typhoid conjugate vaccines 
have been prequalified by the World Health 
Organization (WHO) for use in children ages 
6 months and 16 years of age residing in endemic 
countries but are not currently indicated for 
travelers.56 The live-attenuated Ty21a vaccine is 

https://journals.sagepub.com/home/tai


J Sassine, EA Siegrist et al.

journals.sagepub.com/home/tai	 7

contraindicated in the setting of immunosuppres-
sion, including HIV regardless of the CD4 cell 
count.57

Sexually transmitted diseases
Several global outbreaks of emerging pathogens 
have been efficiently transmitted and dissemi-
nated through high-risk sexual networks and 
international travel.58 Immunocompromised 
travelers are at risk of severe and life-threatening 
sexually transmitted infections. Patients taking 
eculizumab, for example, may be at higher risk of 
disseminated gonorrhea infection.59 Primary pre-
vention of sexually transmitted infections through 
vaccination is thus of paramount importance. 
Human papillomavirus immunization with three 
doses in immunocompromised patients is recom-
mended and safe.60 The vaccine might also play 
in role in the treatment of benign epithelial prolif-
erations induced by human papillomavirus.61

Immunocompromised men who have sex with 
men and transgender women who have had a sex-
ually transmitted infection in the last 12 months 
or who plan to incur high-risk sexual behavior 
during travel can be prescribed post-exposure 
prophylaxis with doxycycline to be taken as a sin-
gle 200 mg dose up to 72 h after condomless sex.62

Mpox can be fulminant in patients with AIDS 
with high rates of disseminated and necrotizing 
cutaneous lesions and systemic complications.63,64 
Immunocompromised travelers of at least 18 years 
of age at risk of Mpox exposure and infection 
should complete the Mpox vaccination with two 
doses at least 4 weeks apart and at least 2 weeks 
before departure with the modified vaccinia 
Ankara (MVA) vaccine (JYNNEOS in the United 
States, IMVANEX in the European Union and 
IMVAMUNE in Canada). The vaccine can be 
given as post-exposure prophylaxis, ideally within 
4 days of exposure. Administration of the vaccine 
through 14 days after exposure might still offer 
some degree of protection. The ACAM2000 vac-
cine is contraindicated in immunosuppressed 
travelers including HIV regardless of the CD4 
cell count.65

Hepatitis B
Patients with chronic kidney disease with a glo-
merular filtration rate of less than 30 mL/min or if 

on dialysis can receive a higher dose of the hepa-
titis B vaccines (two doses of adult 20 µg Engerix-B 
or Recombivax hepatitis B 40 µg dialysis formula-
tion). Four doses (0, 1, 2, and 6 months) of 
Engerix-B and three doses of Recombivac HB 
dialysis formulation (0, 1, and 6 months) are rec-
ommended. Heplisav-B and PreHevbrio have not 
been evaluated for use in patients on dialysis.66

Hepatitis B vaccination is recommended for all 
PLWH due to the significant risks of HIV and 
hepatitis B coinfection.46 Immunogenicity of the 
vaccine is reduced in PLWH, with varied reports 
regarding the loss of protective anti-HB antibod-
ies years after immunization.67,68 A vaccine sched-
ule such as the one used for patients with chronic 
kidney disease can be considered for PLWH. 
ASCO guidelines recommend high antigen 
(40 µg) and three-dose series of Recombivax or a 
four-dose series of Engerix for patients with can-
cer.34 Two doses of Heplisav-B can be used as an 
alternative. Preliminary studies of PreHevbrio in 
PLWH are encouraging.69 A randomized con-
trolled trial comparing an accelerated hepatitis B 
vaccine schedule (0–1–3 weeks, usually desired 
for the last-minute traveler) to the conventional 
schedule (0–4–24 weeks) in PLWH demonstrated 
significantly lower efficacy for the accelerated 
schedule, except in PLWH with CD4 >500 cells/
µL where it was non-inferior.70 Post-vaccination 
serologic testing is recommended regardless of 
the vaccination strategy.18

Post-exposure prophylaxis can be considered ide-
ally within 24 h of exposure (up to 7 days after 
percutaneous exposure and up to 14 days after 
sexual exposure) in persons with no previous hep-
atitis B immunization or an incomplete vaccina-
tion series.57

Prevention of vector-borne infections
Mosquito and insect bite prevention methods 
should be a fundamental part of the pretravel 
consultation. Arboviruses can cause atypical, pro-
longed, and severe infections in immunocompro-
mised patients. Patient taking rituximab and 
other B-cell depleting therapies, for example, 
usually have protracted and fatal neuroinvasive 
arboviral infections that can be difficult to diag-
nose because of their off-seasonality presentation 
and due to the lack of a serologic immune 
response typically used for diagnosis.71
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A complete loss-of-function mutation in the CC 
chemokine receptor (CCR5) has been associated 
with severe neurotropic flavivirus infections such 
as West Nile virus.72 There is, however, no strong 
evidence that PLWH treated with a CCR5 antago-
nist (i.e., maraviroc) have increased susceptibility 
or risk of poor outcomes to flavivirus infections.73

Immunocompromised states such as HIV infec-
tion and the use of trimethoprim-sulfamethoxa-
zole (a common antimicrobial used for prophylaxis 
of infection in this patient population) have  
been associated with life-threatening infections 
with ehrlichiosis and Rocky Mountain spotted 
fever.74–76

Malaria
Immunocompromised travelers are at higher risk 
for severe malaria, and in PLWH, malaria may 
exacerbate HIV disease progression.17 A review of 
current medications, including ART, is necessary 
due to the drug interactions with antimalari-
als.17,18 Chloroquine, mefloquine, and pri-
maquine can interact with protease inhibitors, 
while efavirenz may lower the serum levels of 
atovaquone and proguanil, although the clinical 
significance of that interaction is unclear.18 The 
currently recommended first-line ART regimens, 
whether integrase inhibitor-based or rilpivirine-
based, have no interactions with antimalarial 
drugs.18 Drug interactions related to antiretrovi-
rals can be checked on the University of Liverpool 
HIV Drug Interactions website (https://www.hiv-
druginteractions.org/). There are limited data or 
recommendations for non-transplant immuno-
compromised patients besides PLWH.

Yellow fever
The yellow fever vaccine is a live-attenuated vac-
cine, and as such, is contraindicated in severely 
immunocompromised patients, including PLWH 
with CD4 <200 cells/µL, due to the risk for vac-
cine-associated viscerotropic disease and vaccine-
associated neurotropic disease.18

PLWH with CD4 <200 cells/µL are strongly dis-
couraged from traveling to areas where yellow 
fever is present, and those who cannot avoid such 
travel should be counseled on mosquito avoid-
ance and provided with a vaccination medical 
waiver.18 For PLWH with limited immune defi-
cits (CD4 200–500 cells/µL), the yellow fever 

vaccine can be offered if the travel to endemic 
areas is unavoidable, after shared decision-mak-
ing, and with monitoring for adverse events.18 
The vaccine is considered safe in PLWH with 
CD4 >500 cells/µL.77 PLWH demonstrate lower 
seroconversion rates with lower neutralization 
titers.78 The long-term response to the yellow 
fever vaccine depends on virologic suppression. 
PLWH with virologic suppression on ART 
achieve an immune response at 10 years compara-
ble to patients without HIV79 and would be rec-
ommended for a single booster at 10 years,18,79 
whereas PLWH without virologic suppression 
might need an earlier booster.79 CDC recom-
mends boosters every ten years for PLWH with-
out contraindications.80

Japanese encephalitis virus
There are four types of Japanese encephalitis (JE) 
vaccines available in different countries. In the 
United States, an inactivated Vero cell culture-
derived vaccine manufactured as Ixiaro is the only 
JE vaccine licensed for use. Immunocompromised 
travelers meeting the administration indications 
can receive the inactivated vaccine. Data is lim-
ited on the safety and efficacy of Ixiaro in 
PLWH,18,46 except for one study showing lower 
antibody titers in infants with HIV.81 Live-
attenuated JE vaccines should be avoided in 
immunocompromised hosts.82

Dengue
Dengue in immunocompromised patients such as 
in stem cell and solid organ transplant recipients 
is associated with high rates of hospitalization, 
allograft dysfunction, and prolonged viremia.83–85 
Cyclosporine might be protective against severe 
disease with the opposite observed with tacroli-
mus.83,86 PLWH exhibit CD4/CD8 ratio inver-
sion during coinfection with dengue with evidence 
of apoptosis triggering in peripheral blood mono-
nuclear cells.87 Nevertheless, in a study of PLWH 
with virologic control and dengue coinfection, the 
clinical course of dengue infection was notable for 
reduced inflammation with milder progression 
and less vascular instability, compared to patients 
without HIV, attributed to a lower chemokine 
release from platelets in PLWH.88

The available dengue vaccines have not been 
approved in the United States for travelers  
visiting dengue-endemic regions. Both the 
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CYD-TDV (Dengvaxia) and the TAK-003 
(Qdenga) are live-attenuated vaccines and are 
thus contraindicated in the setting of immuno-
suppression.89 Dengvaxia requires serological evi-
dence of a previous dengue infection. Qdenga 
might have a role for dengue-naive immunocom-
petent travelers visiting endemic regions where 
DENV-3 or DENV-4 are prevalent, pending fur-
ther data on vaccine efficacy against these 
serotypes.90

Chikungunya
Chikungunya coinfection has been associated 
with lymphopenia and lower CD4 count in 
PLWH,91 and a viral blip in an elite controller has 
been reported with chikungunya, but with com-
plete recovery.92

The U.S. Food and Drug Administration 
approved a live-attenuated chikungunya virus 
vaccine (VLA1553, or Ixchiq) in 2023. The 
approval was based on immunogenicity data 
showing that 99% and 96% of patients developed 
seroprotective-neutralizing antibody levels 28 and 
180 days after one dose of the vaccine, respec-
tively.93 The vaccine is approved for immuno-
competent travelers aged ⩾18 years traveling to a 
country or territory where there is a chikungunya 
outbreak and can be considered for individuals 
aged ⩾65 years, particularly if they have chronic 
medical conditions and for persons staying for a 
period of 6 months or more if there has been chi-
kungunya virus transmission among humans 
within the last 5 years.65

Antibody-containing products and vaccines
Immunocompromised patients frequently require 
the administration of antibody-containing prepara-
tions such as blood product derivatives and immu-
noglobulins. These products can interfere with the 
immune response of some live-attenuated vaccines 
but do not significantly interfere with the immune 
response of non-live vaccines. The administration 
of antibody-containing products such as specific 
hyperimmune globulins (e.g., hepatitis B immuno-
globulin), immune globulin, and transfusion of 
blood products (e.g., plasma, packed red blood 
cells, and platelets) can alter the immune response 
of the MMR and varicella vaccine).10

Administration of antibody-containing products 
should be delayed for at least 2 weeks 

after administration of the MMR and the varicella 
vaccine. The administration of the MMR and the 
varicella vaccine should be delayed for 3 months 
after the administration of the hepatitis B and 
tetanus immunoglobulin, for 6 months after the 
transfusion of packed red blood cells, whole 
blood, and administration of immunoglobulins 
against hepatitis A, botulism, measles, and cyto-
megalovirus. The MMR and the varicella vaccine 
can be administered 4 and 5 months after the use 
of rabies and varicella antibodies, respectively. 
When IVIG is used, the MMR and varicella vac-
cines can be administered 8 months later unless a 
dose of 1 or 2 g/kg are used for which the interval 
should be 10 and 11 months, respectively.10

Post-exposure prophylaxis
Immunocompromised patients have lower vacci-
nation coverage and response rates compared to 
the general population.94 Knowledge about pre- 
and post-exposure prophylaxis in the form of vac-
cines, immunoglobulins, and antimicrobials is 
therefore crucial in providing timely and appro-
priate measures after exposure to selected infec-
tious agents in this vulnerable population.

Severely immunocompromised patients should 
receive IVIG at a dose of 400 mg/kg up to 6 days 
after exposure to measles regardless of their 
serostatus and previous vaccination history.95 
Varicella-zoster immunoglobulin or IVIG should 
be administered within 10 days after exposure to 
the virus. The administration of IVIG or varicella-
zoster immunoglobulin can prolong the average 
10–21-day incubation period. Patients should 
therefore be monitored for up to 28 days after 
exposure with immediate institution of antivirals 
if symptoms and signs of varicella-zoster were to 
develop.96

Antibiotics are indicated, regardless of vaccina-
tion status, after exposure to diphtheria, pertus-
sis, meningococcus, and invasive Streptococcus 
pyogenes infection.97–100 In the same venue, immu-
nocompromised individuals with exposure to 
influenza should receive post-exposure prophy-
laxis with oseltamivir, baloxavir, or inhaled zan-
amivir within 48 h of exposure and for a duration 
of 7 days. In the setting of continuous exposure in 
an enclosed setting, antiviral chemoprophylaxis 
can be continued for a minimum of 2 weeks and 
continuing up to 1 week after the last known case 
was identified.101
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Conclusion
The immunocompromised traveler will continue 
to face challenges related to infections, in terms of 
risks, prevention, and management, especially as 
immunocompromising conditions and therapies 
evolve, and new infections emerge. Future studies 
should include or target immunocompromised 
patients to provide a better understanding of pro-
phylactic and therapeutic strategies for various 
travel-related infections.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Author contributions
Joseph Sassine: Conceptualization; Investiga
tion; Methodology; Writing – original draft.

Emily A. Siegrist: Conceptualization; Investiga
tion; Methodology; Writing – original draft.

Rita Wilson Dib: Validation; Writing – review & 
editing.

José Henao-Cordero: Validation; Writing – 
review & editing.

Nelson Iván Agudelo Higuita: Conceptuali
zation; Investigation; Methodology; Writing – 
original draft.

Acknowledgements
None.

Funding
The authors received no financial support for the 
research, authorship, and/or publication of this 
article.

Competing interests
J.S. reports research grants paid to his institution 
from Ansun BioPharma, Cidara Therapeutics, 
Community Infusion Solutions, F2G and Shionogi. 
The other authors report no conflicts of interest.

Availability of data and materials
Not applicable.

ORCID iDs
Joseph Sassine  https://orcid.org/0000-0001- 
8730-8929

Rita Wilson Dib  https://orcid.org/0000-0001- 
7110-8885

Nelson Iván Agudelo Higuita  https://orcid.
org/0000-0002-9363-6280

References
	 1.	 Martinson ML and Lapham J. Prevalence of 

immunosuppression among US adults. JAMA 
2024; 331: 880–882.

	 2.	 Schwartz BS, Rosen J, Han PV, et al. 
Immunocompromised travelers: demographic 
characteristics, travel destinations, and pretravel 
health care from the U.S. Global TravEpiNet 
Consortium. Am J Trop Med Hyg 2015; 93: 
1110–1116.

	 3.	 Beer E, Chowdhury H, Carroll B, et al. Advising 
the immunocompromised traveller: a review of 
immunocompromise at The London Hospital for 
Tropical Diseases Travel Clinic between 1st April 
2019 and 30th April 2020. Trop Dis Travel Med 
Vaccines 2024; 10: 8.

	 4.	 Watson DA. Pretravel health advice for asplenic 
individuals. J Travel Med 2003; 10: 117–121.

	 5.	 Rubin LG and Schaffner W. Clinical practice. 
Care of the asplenic patient. N Engl J Med 2014; 
371: 349–356.

	 6.	 Lenti MV, Luu S, Carsetti R, et al. Asplenia and 
spleen hypofunction. Nat Rev Dis Primers 2022; 
8: 71.

	 7.	 Rubin LG, Levin MJ, Ljungman P, et al. 2013 
IDSA clinical practice guideline for vaccination 
of the immunocompromised host. Clin Infect Dis 
2014; 58: e44–e100.

	 8.	 Hall V, Johnson D and Torresi J. Travel and 
biologic therapy: travel-related infection risk, 
vaccine response and recommendations. J Travel 
Med 2018; 25: 1–17.

	 9.	 Davis JS, Ferreira D, Paige E, et al. Infectious 
complications of biological and small molecule 
targeted immunomodulatory therapies. Clin 
Microbiol Rev 2020; 33: e00035-19.

	10.	 Kroger A, Bahta L, Long S, et al. General best 
practices guidelines for immunization, https://
www.cdc.gov/vaccines/hcp/acip-recs/general-recs/
downloads/general-recs.pdf (2024, accessed 8 
September 2024).

	11.	 Kobayashi M, Pilishvili T, Farrar JL, et al. 
Pneumococcal vaccine for adults aged >/=19 
years: recommendations of the Advisory 
Committee on Immunization Practices, United 
States, 2023. MMWR Recomm Rep 2023; 72: 1–39.

https://journals.sagepub.com/home/tai
https://orcid.org/0000-0001-8730-8929
https://orcid.org/0000-0001-8730-8929
https://orcid.org/0000-0001-7110-8885
https://orcid.org/0000-0001-7110-8885
https://orcid.org/0000-0002-9363-6280
https://orcid.org/0000-0002-9363-6280
https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/downloads/general-recs.pdf
https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/downloads/general-recs.pdf
https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/downloads/general-recs.pdf


J Sassine, EA Siegrist et al.

journals.sagepub.com/home/tai	 11

	12.	 Bass AR, Chakravarty E, Akl EA, et al. 2022 
American College of Rheumatology Guideline 
for vaccinations in patients with rheumatic and 
musculoskeletal diseases. Arthritis Rheumatol 
2023; 75: 333–348.

	13.	 Sherrard AW and McCarthy AE. Travel patterns 
and health risks for patients infected with HIV. 
Travel Med Infect Dis 2009; 7: 291–295.

	14.	 Tan EM, Marcelin JR and Virk A. Pre-travel 
counseling for immunocompromised travelers: a 
12-year single-center retrospective review. Infect 
Dis Health 2019; 24: 13–22.

	15.	 Kemper CA, Linett A, Kane C, et al. Frequency 
of travel of adults infected with HIV. J Travel 
Med 1995; 2: 85–88.

	16.	 Simons FM, Cobelens FG and Danner SA. 
Common health problems in HIV-infected 
travelers to the (sub)tropics. J Travel Med 1999; 
6: 71–75.

	17.	 Smith DS. Travel medicine and vaccines for 
HIV-infected travelers. Top Antivir Med 2012; 20: 
111–115.

	18.	 Kotton C, Kroger A and Freedman D. 
Immunocompromised travelers. CDC Yellow 
Book 2024. Centers for Disease Control and 
Prevention, 2024.

	19.	 von Reyn CF, Mann JM and Chin J. 
International travel and HIV infection. Bull World 
Health Organ 1990; 68: 251–259.

	20.	 Madsalae K, Ngamprasertchai T, Lawpoolsri S, 
et al. Adherence and health problems in Thai 
Travellers Living with HIV. Trop Med Infect Dis 
2022; 7: 128.

	21.	 Schuhwerk MA, Richens J and Zuckerman JN. 
HIV and travel. Travel Med Infect Dis 2006; 4: 
174–183.

	22.	 Kanhutu K, Jones P, Cheng AC, et al. Spleen 
Australia guidelines for the prevention of sepsis 
in patients with asplenia and hyposplenism in 
Australia and New Zealand. Intern Med J 2017; 
47: 848–855.

	23.	 CDC. Altered immunocompetence—general 
best practices for immunization, https://www.
cdc.gov/vaccines/hcp/acip-recs/general-recs/
immunocompetence.html (2023, accessed 20 
November 2024).

	24.	 Benamu E. Infectious risks associated with 
biologics targeting Janus Kinase-Signal 
Transducer and activator of transcription 
signaling and complement pathway for 
inflammatory diseases. Infect Dis Clin North Am 
2020; 34: 271–310.

	25.	 McNamara LA, Topaz N, Wang X, et al. High 
risk for invasive meningococcal disease among 
patients receiving eculizumab (Soliris) despite 
receipt of meningococcal vaccine. MMWR Morb 
Mortal Wkly Rep 2017; 66: 734–737.

	26.	 Mbaeyi SA, Bozio CH, Duffy J, et al. 
Meningococcal vaccination: recommendations 
of the Advisory Committee on Immunization 
Practices, United States, 2020. MMWR Recomm 
Rep 2020; 69: 1–41.

	27.	 Findlow J, Balmer P and Borrow R. A review of 
complement sources used in serum bactericidal 
assays for evaluating immune responses to 
meningococcal ACWY conjugate vaccines. Hum 
Vaccin Immunother 2019; 15: 2491–2500.

	28.	 Bozio CH, Isenhour C and McNamara LA. 
Characteristics of and meningococcal disease 
prevention strategies for commercially insured 
persons receiving eculizumab in the United 
States. PLoS One 2020; 15: e0241989.

	29.	 Huttner A, Eperon G, Lascano AM, et al. Risk 
of MS relapse after yellow fever vaccination: a 
self-controlled case series. Neurol Neuroimmunol 
Neuroinflamm 2020; 7: e726.

	30.	 Papeix C, Mazoyer J, Maillart E, et al. Multiple 
sclerosis: is there a risk of worsening after yellow 
fever vaccination? Mult Scler 2021; 27: 2280–2283.

	31.	 Farez MF, Correale J, Armstrong MJ, et al. 
Practice guideline update summary: vaccine-
preventable infections and immunization in 
multiple sclerosis: report of the Guideline 
Development, Dissemination, and 
Implementation Subcommittee of the American 
Academy of Neurology. Neurology 2019; 93: 
584–594.

	32.	 Otero-Romero S, Lebrun-Frenay C, Reyes S, 
et al. ECTRIMS/EAN consensus on vaccination 
in people with multiple sclerosis: improving 
immunization strategies in the era of highly active 
immunotherapeutic drugs. Mult Scler 2023; 29: 
904–925.

	33.	 Schwob JM, Samer CF, Lalive PH, et al. Live 
vaccines and immunosuppressive monoclonal 
antibodies: weighing up the benefit-risk 
assessment for natalizumab. J Travel Med 2021; 
28: taaa235.

	34.	 Kamboj M, Bohlke K, Baptiste DM, et al. 
Vaccination of adults with cancer: ASCO 
Guideline. J Clin Oncol 2024; 42: 1699–1721.

	35.	 Rao AK, Briggs D, Moore SM, et al. Use 
of a modified preexposure prophylaxis 
vaccination schedule to prevent human rabies: 
recommendations of the Advisory Committee 

https://journals.sagepub.com/home/tai
https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/immunocompetence.html
https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/immunocompetence.html
https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/immunocompetence.html


Volume 12

12	 journals.sagepub.com/home/tai

Therapeutic Advances in 
Infectious Disease

on Immunization Practices—United States, 
2022. MMWR Morb Mortal Wkly Rep 2022; 71: 
619–627.

	36.	 Rupprecht CE, Briggs D, Brown CM, et al. 
Use of a reduced (4-dose) vaccine schedule for 
postexposure prophylaxis to prevent human 
rabies: recommendations of the advisory 
committee on immunization practices. MMWR 
Recomm Rep 2010; 59: 1–9.

	37.	 Daniels NA. Vibrio vulnificus oysters: pearls and 
perils. Clin Infect Dis 2011; 52: 788–792.

	38.	 Freeman AF and Holland SM. Persistent 
bacterial infections and primary immune 
disorders. Curr Opin Microbiol 2007; 10:  
70–75.

	39.	 Wilson ME, von Reyn CF and Fineberg HV. 
Infections in HIV-infected travelers: risks and 
prevention. Ann Intern Med 1991; 114:  
582–592.

	40.	 Perez-Molina JA, Crespillo-Andujar C, Moreno 
S, et al. Travelling with HIV in the XXI century: 
case report and narrative review. Travel Med Infect 
Dis 2020; 38: 101921.

	41.	 Riddle MS, Connor BA, Beeching NJ, et al. 
Guidelines for the prevention and treatment of 
travelers’ diarrhea: a graded expert panel report. J 
Travel Med 2017; 24: S57–S74.

	42.	 Kidd S, Clark T, Routh J, et al. Use of 
inactivated polio vaccine among U.S. adults: 
updated recommendations of the Advisory 
Committee on Immunization Practices—United 
States, 2023. MMWR Morb Mortal Wkly Rep 
2023; 72: 1327–1330.

	43.	 Wallace GS, Seward JF, Pallansch MA, et al. 
Interim CDC guidance for polio vaccination 
for travel to and from countries affected by wild 
poliovirus. MMWR Morb Mortal Wkly Rep 2014; 
63: 591–594.

	44.	 Nelson NP, Weng MK, Hofmeister MG, et al. 
Prevention of hepatitis A virus infection in the 
United States: recommendations of the Advisory 
Committee on Immunization Practices, 2020. 
MMWR Recomm Rep 2020; 69: 1–38.

	45.	 Rosdahl A, Herzog C, Frosner G, et al. An extra 
priming dose of hepatitis A vaccine to adult 
patients with rheumatoid arthritis and drug 
induced immunosuppression—a prospective, 
open-label, multi-center study. Travel Med Infect 
Dis 2018; 21: 43–50.

	46.	 Chang L, Lim BCW, Flaherty GT, et al. Travel 
vaccination recommendations and infection risk 
in HIV-positive travellers. J Travel Med 2019; 26: 
taz034.

	47.	 Overton ET, Nurutdinova D, Sungkanuparph 
S, et al. Predictors of immunity after hepatitis 
A vaccination in HIV-infected persons. J Viral 
Hepat 2007; 14: 189–193.

	48.	 Wallace MR, Brandt CJ, Earhart KC, et al. 
Safety and immunogenicity of an inactivated 
hepatitis A vaccine among HIV-infected subjects. 
Clin Infect Dis 2004; 39: 1207–1213.

	49.	 Kourkounti S, Papaizos V, Leuow K, et al. 
Hepatitis A vaccination and immunological 
parameters in HIV-infected patients. Viral 
Immunol 2013; 26: 357–363.

	50.	 Launay O, Grabar S, Gordien E, et al. 
Immunological efficacy of a three-dose schedule 
of hepatitis A vaccine in HIV-infected adults: 
HEPAVAC study. J Acquir Immune Defic Syndr 
2008; 49: 272–275.

	51.	 Tseng YT, Chang SY, Liu WC, et al. 
Comparative effectiveness of two doses versus 
three doses of hepatitis A vaccine in human 
immunodeficiency virus-infected and -uninfected 
men who have sex with men. Hepatology 2013; 
57: 1734–1741.

	52.	 Nelson NP. Updated dosing instructions for 
immune globulin (human) GamaSTAN S/D 
for hepatitis A virus prophylaxis. MMWR Morb 
Mortal Wkly Rep 2017; 66: 959–960.

	53.	 Milligan R, Paul M, Richardson M, et al. 
Vaccines for preventing typhoid fever. Cochrane 
Database Syst Rev 2018; 5: CD001261.

	54.	 Jackson BR, Iqbal S, Mahon B, et al. Updated 
recommendations for the use of typhoid 
vaccine –Advisory Committee on Immunization 
Practices, United States, 2015. MMWR Morb 
Mortal Wkly Rep 2015; 64: 305–308.

	55.	 Kroon FP, van Dissel JT, Ravensbergen E, et al. 
Impaired antibody response after immunization 
of HIV-infected individuals with the 
polysaccharide vaccine against Salmonella typhi 
(Typhim-Vi). Vaccine 1999; 17: 2941–2945.

	56.	 Batool R, Qamar ZH, Salam RA, et al. Efficacy 
of typhoid vaccines against culture-confirmed 
Salmonella Typhi in typhoid endemic countries: a 
systematic review and meta-analysis. Lancet Glob 
Health 2024; 12: e589–e598.

	57.	 Panel on Guidelines for the Prevention and 
Treatment of Opportunistic Infections in Adults 
and Adolescents With HIV. Guidelines for 
the prevention and treatment of opportunistic 
infections in adults and adolescents with HIV, 
https://clinicalinfo.hiv.gov/en/guidelines/adult-
and-adolescent-opportunistic-infection (2024, 
accessed 5 September 2024).

https://journals.sagepub.com/home/tai
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-opportunistic-infection
https://clinicalinfo.hiv.gov/en/guidelines/adult-and-adolescent-opportunistic-infection


J Sassine, EA Siegrist et al.

journals.sagepub.com/home/tai	 13

	58.	 Chen MY and Williamson DA. Sexually 
transmitted outbreaks and genomic surveillance. 
Lancet Infect Dis 2022; 22: 1409–1411.

	59.	 Crew PE, Abara WE, McCulley L, et al. 
Disseminated Gonococcal infections in patients 
receiving eculizumab: a case series. Clin Infect Dis 
2019; 69: 596–600.

	60.	 Garland SM, Brotherton JML, Moscicki AB, 
et al. HPV vaccination of immunocompromised 
hosts. Papillomavirus Res 2017; 4: 35–38.

	61.	 Matucci-Cerinic C, Herzum A, Ciccarese G, 
et al. Therapeutic role of HPV vaccination on 
benign HPV-induced epithelial proliferations in 
immunocompetent and immunocompromised 
patients: case study and review of the literature. 
Open Forum Infect Dis 2024; 11: ofae369.

	62.	 Bachmann LH, Barbee LA, Chan P, et al. CDC 
Clinical Guidelines on the use of doxycycline 
postexposure prophylaxis for bacterial sexually 
transmitted infection prevention, United States, 
2024. MMWR Recomm Rep 2024; 73: 1–8.

	63.	 Mitja O, Alemany A, Marks M, et al. Mpox in 
people with advanced HIV infection: a global 
case series. Lancet 2023; 401: 939–949.

	64.	 Sahra S, Villalobos RO, Scott BM, et al. The 
diagnostic dilemma for atypical presentation of 
progressive human Mpox. BMC Infect Dis 2023; 
23: 850.

65. 	CDC. Updated recommendations of the Advisory 
Committee on Immunization Practices, https://
www.cdc.gov/vaccines/acip/recommendations.
html (2024, accessed 1 September 2024).

	66.	 Weng MK, Doshani M, Khan MA, et al. 
Universal hepatitis B vaccination in adults 
aged 19–59 years: updated recommendations 
of the Advisory Committee on Immunization 
Practices—United States, 2022. MMWR Morb 
Mortal Wkly Rep 2022; 71: 477–483.

	67.	 Lara AN, Sartori AM, Fonseca MO, et al.  
Long-term protection after hepatitis B 
vaccination in people living with HIV. Vaccine 
2017; 35: 4155–4161.

	68.	 Launay O, Rosenberg AR, Rey D, et al.  
Long-term immune response to hepatitis B 
virus vaccination regimens in adults with human 
immunodeficiency virus 1: secondary analysis of 
a Randomized Clinical Trial. JAMA Intern Med 
2016; 176: 603–610.

	69.	 Corcorran MA and Kim HN. Strategies for 
hepatitis B virus prevention in people living  
with HIV. Curr HIV/AIDS Rep 2023; 20: 
451–457.

	70.	 de Vries-Sluijs TE, Hansen BE, van Doornum 
GJ, et al. A randomized controlled study 
of accelerated versus standard hepatitis B 
vaccination in HIV-positive patients. J Infect Dis 
2011; 203: 984–991.

	71.	 Kapadia RK, Staples JE, Gill CM, et al. Severe 
arboviral neuroinvasive disease in patients on 
rituximab therapy: a review. Clin Infect Dis 2023; 
76: 1142–1148.

	72.	 Lim JK, McDermott DH, Lisco A, et al. CCR5 
deficiency is a risk factor for early clinical 
manifestations of West Nile virus infection but 
not for viral transmission. J Infect Dis 2010; 201: 
178–185.

	73.	 Ellwanger JH, Kulmann-Leal B, Kaminski VL, 
et al. Beyond HIV infection: neglected and varied 
impacts of CCR5 and CCR5Delta32 on viral 
diseases. Virus Res 2020; 286: 198040.

	74.	 Talbot TR, Comer JA and Bloch KC. Ehrlichia 
chaffeensis infections among HIV-infected patients 
in a human monocytic ehrlichiosis-endemic area. 
Emerg Infect Dis 2003; 9: 1123–1127.

	75.	 Paddock CD, Folk SM, Shore GM, et al. 
Infections with Ehrlichia chaffeensis and Ehrlichia 
ewingii in persons coinfected with human 
immunodeficiency virus. Clin Infect Dis 2001; 33: 
1586–1594.

	76.	 Biggs HM, Behravesh CB, Bradley KK, et al. 
Diagnosis and management of tickborne 
rickettsial diseases: rocky mountain spotted 
fever and other spotted fever group rickettsioses, 
ehrlichioses, and anaplasmosis—United States. 
MMWR Recomm Rep 2016; 65: 1–44.

	77.	 Aung AK, Trubiano JA and Spelman DW. 
Travel risk assessment, advice and vaccinations 
in immunocompromised travellers (HIV, solid 
organ transplant and haematopoeitic stem cell 
transplant recipients): a review. Travel Med Infect 
Dis 2015; 13: 31–47.

	78.	 Veit O, Niedrig M, Chapuis-Taillard C, et al. 
Immunogenicity and safety of yellow fever 
vaccination for 102 HIV-infected patients. Clin 
Infect Dis 2009; 48: 659–666.

	79.	 Veit O, Domingo C, Niedrig M, et al. Long-term 
immune response to yellow fever vaccination in 
human immunodeficiency virus (HIV)-infected 
individuals depends on HIV RNA suppression 
status: implications for vaccination schedule. Clin 
Infect Dis 2018; 66: 1099–1108.

	80.	 Staples JE, Bocchini JA Jr, Rubin L, et al. Yellow 
fever vaccine booster doses: recommendations 
of the Advisory Committee on Immunization 
Practices, 2015. MMWR Morb Mortal Wkly Rep 
2015; 64: 647–650.

https://journals.sagepub.com/home/tai
https://www.cdc.gov/vaccines/acip/recommendations
https://www.cdc.gov/vaccines/acip/recommendations


Volume 12

14	 journals.sagepub.com/home/tai

Therapeutic Advances in 
Infectious Disease

	81.	 Chokephaibulkit K, Plipat N, Yoksan S, et al. 
A comparative study of the serological response 
to Japanese encephalitis vaccine in HIV-infected 
and uninfected Thai children. Vaccine 2010; 28: 
3563–3566.

	82.	 Hills SL, Walter EB, Atmar RL, et al. Japanese 
encephalitis vaccine: recommendations of the 
Advisory Committee on Immunization Practices. 
MMWR Recomm Rep 2019; 68: 1–33.

	83.	 Nasim A, Anis S, Baqi S, et al. Clinical 
presentation and outcome of dengue viral 
infection in live-related renal transplant recipients 
in Karachi, Pakistan. Transpl Infect Dis 2013; 15: 
516–525.

	84.	 Rosso F, Sanz AM, Parra-Lara LG, et al. 
Dengue virus infection in solid organ transplant 
recipients: a case series and literature review. Am 
J Trop Med Hyg 2019; 101: 1226–1231.

	85.	 de Souza Pereira BB, Darrigo Junior LG, de 
Mello Costa TC, et al. Prolonged viremia in 
dengue virus infection in hematopoietic stem 
cell transplant recipients and patients with 
hematological malignancies. Transpl Infect Dis 
2017; 19: e12721.

	86.	 Qing M, Yang F, Zhang B, et al. Cyclosporine 
inhibits flavivirus replication through blocking the 
interaction between host cyclophilins and viral 
NS5 protein. Antimicrob Agents Chemother 2009; 
53: 3226–3235.

	87.	 Torrentes-Carvalho A, Sanchez-Arcila JC, 
Azamor T, et al. Apoptosis characterization in 
mononuclear blood leukocytes of HIV patients 
during dengue acute disease. Sci Rep 2020; 10: 
6351.

	88.	 Hottz ED, Quirino-Teixeira AC, Valls-de-Souza  
R, et al. Platelet function in HIV plus dengue 
coinfection associates with reduced  
inflammation and milder dengue illness. Sci Rep 
2019; 9: 7096.

	89.	 Paz-Bailey G, Adams L, Wong JM, et al. Dengue 
vaccine: recommendations of the Advisory 
Committee on Immunization Practices, United 
States, 2021. MMWR Recomm Rep 2021; 70: 1–16.

	90.	 Freedman DO. A new dengue vaccine (TAK-
003) now WHO recommended in endemic areas; 
what about travellers? J Travel Med 2023; 30: 
taad132.

	91.	 Hertz JT, Munishi OM, Ooi EE, et al. 
Chikungunya and dengue fever among 
hospitalized febrile patients in northern Tanzania. 
Am J Trop Med Hyg 2012; 86: 171–177.

 	 92.	 Ghiglione Y, Ruiz MJ, Salido J, et al. 
Modification of the HIV-specific CD8+ 
T-cell response in an HIV elite controller after 
chikungunya virus infection. AIDS 2016; 30: 
1905–1911.

 	 93.	 Schneider M, Narciso-Abraham M, Hadl S, 
et al. Safety and immunogenicity of a single-
shot live-attenuated chikungunya vaccine: 
a double-blind, multicentre, randomised, 
placebo-controlled, phase 3 trial. Lancet 2023; 
401: 2138–2147.

 	 94.	 Shapiro Ben David S, Goren I, Mourad 
V, et al. Vaccination coverage among 
immunocompromised patients in a large health 
maintenance organization: findings from a 
Novel Computerized Registry. Vaccines (Basel) 
2022; 10: 1654.

 	 95.	 McLean HQ, Fiebelkorn AP, Temte JL, et al. 
Prevention of measles, rubella, congenital 
rubella syndrome, and mumps, 2013: summary 
recommendations of the Advisory Committee 
on Immunization Practices (ACIP). MMWR 
Recomm Rep 2013; 62: 1–34.

 	 96.	 Centers for Disease Control and Prevention. 
Updated recommendations for use of 
VariZIG—United States, 2013. MMWR Morb 
Mortal Wkly Rep 2013; 62: 574–576.

 	 97.	 Tiwari T, Murphy TV, Moran J, et al. 
Recommended antimicrobial agents for the 
treatment and postexposure prophylaxis of 
pertussis: 2005 CDC Guidelines. MMWR 
Recomm Rep 2005; 54: 1–16.

 	 98.	 Prevention of Invasive Group ASIWP. 
Prevention of invasive group A streptococcal 
disease among household contacts of 
case patients and among postpartum and 
postsurgical patients: recommendations from 
the Centers for Disease Control and Prevention. 
Clin Infect Dis 2002; 35: 950–959.

 	 99.	 CDC. Information to collect on close contacts 
of diphtheria cases, https://www.cdc.gov/
diphtheria/downloads/appendix-2-close-contact-
form.pdf (2024, accessed 1 September 2024).

	100.	 AAP. Meningococcal infections.In: Kimberlin 
DW, Barnett ED, Lynfield R, et al. (eds) 
Red book: 2021–2024 report of the Committee 
on Infectious Diseases. Itasca, IL: American 
Academy of Pediatrics, 2021, pp.519–532.

	101.	 CDC. Influenza antiviral medications: 
summary for clinicians, https://www.cdc.gov/
flu/professionals/antivirals/summary-clinicians.
htm#dosage (2024, accessed 1 September 2024).

Visit Sage journals online 
journals.sagepub.com/
home/tai

 Sage journals

https://journals.sagepub.com/home/tai
https://www.cdc.gov/diphtheria/downloads/appendix-2-close-contact-form.pdf
https://www.cdc.gov/diphtheria/downloads/appendix-2-close-contact-form.pdf
https://www.cdc.gov/diphtheria/downloads/appendix-2-close-contact-form.pdf
https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm#dosage
https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm#dosage
https://www.cdc.gov/flu/professionals/antivirals/summary-clinicians.htm#dosage
https://journals.sagepub.com/home/tai
https://journals.sagepub.com/home/tai

