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Abstract
Live vaccines are contraindicated in patients with severe cellular immunode�ciencies while guidelines
regarding the administration of live vaccines in patients with more mild disease are ill-de�ned. We sought
to decipher different parameters used by practicing immunologists for the administration of live vaccines
in cellular immunode�ciency patients. A 27-question survey assessing clinical and laboratory threshold
parameters used in the administration of live vaccines to immunode�cient patients was distributed to
practicing clinicians specializing in immune de�ciencies. There were 83 survey respondents, 65%
identi�ed as female, and 71% were based in the United States. Allergy / Immunology and
Immunode�ciency were the most common identi�ed specialties, accounting for 84% of respondents.
Most clinicians did administer live vaccines to patients with humoral (54/67; 80.6%), cellular (41/67;
61.2%), and combined diseases (37/67; 55.2%) . Most clinicians who reported giving live vaccines to
patients with immune de�ciencies considered a threshold CD4 count of ≥ 400 cells/mm3 (MMR 48/60
[80%], Varicella 42/53 [79%], Rotavirus 40/45 [88.89%]), a CD8 count of ≥ 250 cells/mm3 (MMR 30/39
[76.92%], Varicella 29/37 [78.34%], Rotavirus 27/34 [79.41%]), and normal mitogen function (MMR 44/53
[83.02%], Varicella 40/48 [83.33%], Rotavirus 37/40 [92.5%]). Using these survey results, we propose a
treatment threshold of using CD4 count of ≥ 400 cells/mm3, a CD8 count of ≥ 250 cells/mm3, and
normal lymphocyte proliferative responses to mitogen. Future studies are needed to determine clinical
e�cacy and safety using these thresholds.

Introduction
In recent years, there has been evidence of waning herd immunity due to decreased rates of immunization
by the general population with increasing rates of vaccine preventable disease [1]. The Center for Disease
Control and Prevention (CDC) guidelines recommend the administration of live vaccines with rotavirus at
2 and 4 months of age followed by a possible third dose at 6 months of age depending on the
formulation [2]. The �rst doses of MMR and varicella are recommended between 12-15 months of age
followed by a second dose at 4-6 years [2]. Children with a history of combined immunode�ciency are
especially susceptible to vaccine associated disease [3]. However, live vaccines have been reported to be
well tolerated in speci�c cohorts of HIV patients and DiGeorge syndrome patients who have milder
immune de�ciency [4-6]. Guidelines regarding the administration of live vaccines in other
immunode�ciencies with evidence of T-cell lymphopenia, however, are more ill-de�ned leaving clinicians a
di�cult decision in determining which patients can be given live vaccines safely. Often times, clinical
decisions are extrapolated from outcomes in HIV and DiGeorge syndrome cohorts. Additionally, clinicians
may look to available guidelines as per the Infectious Diseases Society of America (IDSA) or the CDC’s
Advisory Committee on Immunization Practices (ACIP). However, these guidelines are not comprehensive
and recommendations are con�icting [7,8].

Given the lack of clear guidelines in most speci�c combined immune de�ciency disorders, there is a need
for clari�cation on when live vaccines can safely be administered to these patients. Additional
clari�cation may equip providers with con�dence and increase rates of vaccination in this vulnerable
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group of patients. We aimed to survey factors utilized by clinicians who care for immunode�cient patients
when deciding to administer live viral vaccines.

Methods
A 27-question survey assessing clinical and laboratory parameters was used to determine whether live
vaccines are administered in clinical practice to immunode�cient patients with T-cell lymphopenia and /
or combined immunode�ciencies. The survey was then distributed to members of the Clinical
Immunology Society (CIS) listserv after approval. We included the following variables in the study: CD4
and CD8 T cell counts in addition to T-cell functional studies such as antigen, mitogen, and anti-CD3
assays. If a clinician used a variable in decision making but had a threshold other than a normal level, we
asked the clinician to specify a threshold for the administration of measles, mumps and rubella (MMR) ,
varicella, and rotavirus individually. The full survey is available in Appendix 1. Data was then analyzed to
determine parameters used amongst clinicians when considering the administration of live vaccines to
immunode�cient patients. Categorical patient characteristics were compared between groups using a
two-sided chi-square test. 

Results
There were 83 total survey respondents, 65% identi�ed as female, and were of varying ages. Allergy /
Immunology and Immunode�ciency were the most common identi�ed specialties, accounting for 84% of
respondents. Seventy-one percent of providers were based in the United States, followed by 7.5% of
clinicians based in Canada. Table 1 shows the demographic characteristics of the cohort of survey
responders.

Table 2 illustrates general immunization practices. Eighty-three percent of the cohort (69/82) reported
administering live vaccines to immunode�cient patients. Most clinicians gave live vaccines to patients
with humoral (54/67; 80.6%), cellular (41/67; 61.2%), and combined diseases (37/67; 55.2%). The most
frequently used parameters included the CD4 count and T cell functional studies in 72/81 (88.89%) and
70/81 (86.42%), respectively. CD8 and absolute lymphocyte counts were less frequently used at 29/81
(35.80%) and 44/81(54.32%), respectively. Of the T-cell functional studies, a majority used mitogen
proliferation assays in 47/70 (67.14%) while antigen proliferation assays 18/70 (25.71%) and anti-CD3
assays 5/70 (7.14%) were less frequently used. If administering live vaccines, there was a trend to
administer MMR and varicella separately 52/79 (65.82%) while 20/79 (25.3%) reported giving them in
combination. Of those who did administer MMR and varicella vaccines separately, 37/52 (71.2%)
administer varicella �rst followed by MMR if varicella vaccine was well tolerated. Forty-eight of eighty
clinicians (60.0%) reported assessment of seroconversion to vaccination after live vaccine administration.

We then assessed parameters for administration of individual vaccination to MMR, varicella, and
rotavirus (Table 3). CD3 and CD8 parameters were similar for the administration of MMR, varicella, and
rotavirus. While the use of CD4 was less frequently used for rotavirus. The majority of clinicians did not
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use CD3 count (53-58%) as a parameter to administer MMR, Varicella, or rotavirus vaccines, although 24-
34% of clinicians would consider administering it if was normal. Of those who did consider administering
vaccines when the CD3 count is near normal (11-18%), the lowest threshold indicated was >/= 500
cells/mm3. The majority of clinicians thought that CD4 count was an important parameter for the
administration of MMR, Varicella and rotavirus. Of those who use this parameter, 25-33% would consider
administering the vaccines if CD4 count was normal and an additional 38-56% would administer the
vaccines when the CD4 T cell counts were near normal with the lowest threshold at>/= 200 cells/mm3 but
the majority administered vaccines if >/= 400 cells/mm3. Only 15-28% of clinicians reported not using the
CD4 count as a parameter. CD8 count was used as an infrequent parameter used in <30% of the survey
cohort, with 42-46% of clinicians reporting not using this parameter in administrating MMR, varicella, or
rotavirus. For those who would administer vaccines at near normal level CD8 T cell counts (30-46%), the
lowest threshold reported was >/= 100 cells/mm3 but with a majority administering if greater than 250
cells/mm3.

Beyond the numeric assessments, we also assessed whether T cell functional studies were used as a
parameter for the administration of live vaccines (Table 3). Overall, T cell functional studies were less
frequently used as a threshold for administration of rotavirus. For mitogen testing, the majority (59-62%)
of respondents would consider giving when normal, while 24-35% reported not using this as a parameter
when administering MMR, varicella, or rotavirus while. Other T-cell functional studies were utilized less
frequently with only 20-30% and 9-15% of clinicians reporting they would consider giving live vaccines if
these parameters were normal for antigen proliferation and anti-CD3 testing respectively.

Lastly, we surveyed clinicians regarding vaccine related adverse events. Nine of �fty-four respondents
(16.7%) reported having a patient who experienced vaccine related adverse events. Two reactions (2/9;
22.2%) resulted in non-speci�c fever while seven of the reactions (7/9; 77.7%) were identi�ed as being
consistent with infections resulting from the vaccine virus (e.g. rubella or varicella rash). Out of these 7
vaccine induced infections, �ve of them (5/7; 71.4%) occurred after receiving varicella immunization.

Discussion
Our results show the heterogeneity in the practicing clinicians for the administration of live vaccines in
patients with cellular immune de�ciency disorders. This is likely a re�ection of insu�cient data available
and most recommendations are based on expert opinions. In recent years, there has been evidence of
waning herd immunity due to decreased rates of immunization by the general population [1]. Children
with a history of combined immunode�ciency are especially susceptible to these vaccine preventable
disease, likely contributed in part by the inherent shortcomings of their immune system, but also due to
the fact that there may hesitancy in administering live vaccines in many of these patients, especially the
ones with severe T -cell immunode�ciencies [3]. Guidelines regarding the administration of live vaccines
in patients with more mild immunode�ciency, however, are ill-de�ned leaving clinicians with the di�cult
choice of deciding which immune de�cient patients are able or not able to receive them.
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Given that there is insu�cient data regarding the administration of live vaccines in speci�c combined
immunode�ciencies, clinicians draw information from several resources when deciding to give live
vaccines to patients with milder defects. One source is to extrapolate data from studies in mild HIV and
partial DiGeorge syndrome cohorts [4-6]. Al-Sukaiti and Grunebaum reported no moderate or severe
reactions in a cohort of 80 DiGeorge patients after administration of MMR in patients with a CD4 count of
>500 T cells / mm3. Mild reactions occurred in only 6 patients [9]. There have also been some reports of
safely administering varicella vaccine in children with a CD4 T cell count > 200cells/mm3 in addition to
giving MMR in HIV patients with >15% CD4 T cells and a CD4 count of >200cells/mm3 [10-14].
Furthermore, common guidelines that clinicians might reference include those from the IDSA and ACIP.
Unfortunately, these guidelines differ slightly when it comes to recommendations for patients with milder
combined disease [15], creating additional uncertainties for the practicing clinician.

The IDSA guidelines support the administration of MMR and varicella vaccine but not combined MMRV in
patients with partial DiGeorge syndrome who demonstrate ≥500 CD3+ T lymphocytes/mm3, ≥200 CD8+
T lymphocytes/mm3, and normal mitogen response. Patients with SCID, DiGeorge syndrome, and other
combined immunode�ciencies with T-cell lymphocyte count <500cells/mm3 are recommended to avoid
all live vaccines. However, in other non-DiGeorge syndrome T-cell defects, the IDSA indicates that
extrapolation of data from HIV-infected persons suggests that a CD4 count ≥ 200cells/mm3 in adults or
percentage ≥ 15 may be reasonable but has uncertain validity [16]. In contrast, the Advisory Committee
on Immunization Practices (ACIP) does not recommend administering live vaccines in patients with
partial combined immunode�ciencies . Additionally, severe cell-mediated immunode�ciency are
considered a contraindication for receipt of live vaccines, however the de�nition of severe cell-mediated
immunode�ciency is lacking [8]. Furthermore, the IDSA recommends against combined MMRV
administration and administering MMR and varicella as separate vaccines given that MMRV has a higher
antigenic load and as such, is more likely to be associated with adverse effects such as fever and febrile
seizure [16].

In our study, most clinicians reported comfort with live vaccine administration to mild immunode�cient
patients. The majority (80%) of respondents did administer live vaccines to patients with humoral defects
but this decreased to 61% in those with cell mediated defects and 55% to those with combined defects.
These �ndings are not unexpected given that most live and inactivated vaccines can be tolerated in
patients with non-severe humoral immunode�ciencies while the bene�t/safety of administration of these
vaccines in patients with T-cell de�cits is more questionable [17]. Clinicians also reported that the most
frequently used parameters when making the decision to administer live vaccines include the CD4 count
and functional T-cell studies, which was used amongst 88% and 86% of clinicians respectively. In
contrast, the CD8 count was used amongst only 54% of clinicians – a surprising �nding given that the
CD8 count is indicated as an important parameter for the administration of live vaccines in patients with
partial T cell defects and partial DiGeorge syndrome in the Red Book and IDSA guidelines respectively
[7,18].
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Our aim through this survey was to create a threshold parameter, that the practicing clinician may use as
a guideline when they encounter the clinical conundrum of whether or not to administer live vaccines in
cellular immune defects. Our results indicate that most clinicians who do administer live vaccines to
patients with cellular immune de�ciencies would con�dently consider administration at a CD4 count of ≥
400 cells/mm3 (MMR 48/60 [80%], Varicella 42/53 [79%], Rotavirus 40/45 [88.89%]), a CD8 count of
≥ 250 cells/mm3 (MMR 30/39 [76.92%], 29/37 [78.34%], Rotavirus 27/34 [79.41%]), and normal mitogen
function( MMR 44/53 [83.02%], Varicella 40/48 [83.33%], 37/40 [92.5%]) (Table 4). Based on these
responses, clinicians who are considering the administration of live vaccines to patients with cellular
immune de�ciency may wish to consider these threshold parameters.

Although the administration of live vaccines in patients with partial DiGeorge syndrome and low-level
immunosuppression HIV has been well tolerated [4], complications of live viral vaccines have also been
reported including chronic rotavirus infection [19], disseminated measles [20], and varicella [21,22] in T-cell
de�cient patients. One last observation from our �ndings includes nine respondents reporting having a
patient who experienced a vaccine related adverse event. Seven of these reactions were identi�ed as
being consistent with infections resulting from the vaccine virus. Five of these were from varicella, two of
which required hospitalization. One patient was described having granulomatous skin lesions which were
positive for vaccine strain rubella. The rest were described as rashes (ie. rubella rash, varicella rash).
Lymphocyte counts and function studies in patients who had a reaction were not reported individually.

This study does have several limitations. Although there are a number of other live vaccines, our focus
was on MMR, varicella, and rotavirus given that these are the �rst vaccinations to be administered in
childhood and are more frequently given in the general population. With that said, our study is naturally
focused more toward pediatric patients. We cannot exclude that those caring primarily for adults may
practice differently and have different threshold parameters. Additionally, our study cannot comment on
the safety of these threshold parameters. While there were 9 respondents who reported a previous vaccine
related reaction, the goal of our study was not to evaluate the safety of administering vaccines but rather
to identify a threshold for administering them based on the experiences of clinician experts in
immunode�ciency. Lastly, the majority of our respondents practice primarily in the United States, limiting
the generalizability of our �ndings.

Conclusions
Our study is the �rst to describe clinically used thresholds for the administration of live vaccines in T-cell
lymphopenia and combined immunode�ciencies among providers who care for immunode�cient
patients. A majority of clinicians do administer live vaccines to mild cellular immunode�cient patients,
however, these thresholds for administration vary. CD4 T cell counts and mitogen proliferation studies
were the most commonly used parameters amongst clinicians. A unifying standard for administration is
needed amongst immunologists, infectious disease specialists, and pediatricians. Further clari�cation
may improve vaccination rates amongst patients with mild T-cell defects and combined
immunode�ciencies. Several additional studies may be helpful including those that delineate the
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practices amongst immunologists, infectious disease specialists, and general practitioners, insight into
international practices, inclusion of other live vaccines, vaccine administration safety, and lastly whether
there are differences amongst adult and pediatric providers.

To our knowledge, ours is the only study evaluating clinician reported thresholds for the administration of
live vaccines to patients with cellular immunode�ciencies and may pave the way to help standardize our
approach to vaccinating patients with cellular immune de�ciency disorders.
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Table 1: Respondent Characteristics
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  Responses      n/N (%)

Gender Male

Female

28/80 (35.0%)

52/80 (65.0%)

Age (years) 30-39

40-49

50-59

Over 60

28/78 (35.9%)

23/78 (29.5%)

13/78 (16.7%)

15/78 (19.2%)

Specialty Allergy/Immunology

Immunode�ciency

Allergy/Asthma/Pulmonary

Rheumatology

HIV/Infectious Disease

BMT

Hematology

39/80 (48.8%)

28/80 (35.0%)

6/80 (7.5%)

2/80 (2.5%)

3/80 (3.4%)

1/80( 1.3%)

1/80 (1.3%)

Country United States

Canada

Spain

Japan

Netherlands

India

Australia

Sudan

Italy

Egypt

United Arab Emirates

Israel

Sweden

Brazil

Mexico

Finland

     57/80 (71.3%)

     6/80 (7.5%)

     1/80 (1.3%)

     1/80 (1.3%)

     1/80 (1.3%)

     2/80 (2.5%)

     2/80 (2.5%)

     1/80 (1.3%)

     1/80 (1.3%)

     1/80 (1.3%)

     1/80 (1.3%)

     1/80 (1.3%)

     2/80 (2.5%)

     1/80 (1.3%)

     1/80 (1.3%)

     1/80 (1.3%)
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n= Number with speci�c response

N= Total number of res

Table 2: General Vaccine Preferences

  Responses

  Yes n/N (%) No n/N (%)

Give live
vaccines to
immunode�cient
patients

69/83 (83.13%)

§  Humoral 54/67(80.6%)

§  Cellular 41/67 (61.19%)

§  Combined 37/67 (55.22%)

§  Others 28/67 (41.79%)

14/83 (16.87%)

Check sero-
conversion

48/80 (60.0%) 32/80 (40.00%)

Give half doses 0/83 (0%) 83/83

(100.0%)

 

 

Vaccination
strategy

MMR
and
Varicella
together

Varicella
�rst and
if
tolerated
MMR

MMR
�rst and
if
tolerated
Varicella

Other

20/79
(25.32%)

37/79
(46.84%)

15/79
(18.99%)

8/79 (10.13%)

Parameters used CBC-ALC CD4 CD8 T cell
function
studies

Mitogen Antigen aCD3

29/81
(35.80%)

72/81

(88.89%)

44/81

(54.32%)

70/81

(86.42%)

47/70
(67.14%)

18/70
(25.71%)

5/70
(7.14%)

n= Number with speci�c response

N= Total number of responses

 

Table 3: Parameters used for giving MMR, Varicella, Rotavirus



Page 12/14

  Responses n/N(%) 
MMR

Responses n/N(%) 
Varicella

Responses n/N(%) 
Rotavirus

  No Yes No Yes No Yes

CD3 count  40/70
(57.14%)

30/70
(42.86%)

38/65
(58.46%)

27/65
(41.54%)

34/63
(53.97%)

29/63

(46.03%)

CD4 count 11/71
(15.49%)

60/71
(84.51%)

13/66
(19.70%)

53/66 
(80.30%)

18/63
(28.57%)

45/63

(71.43%)

CD8 count 29/68
(42.65%)

39/68

(57.35%)

27/64
(42.19%)

37/64 
(57.81%)

29/63
(46.03%)

34/63

(53.97%)

Mitogen Function
Testing

17/70
(24.29%)

53/70
(75.71%)

17/65
(26.15%)

48/65
(73.85%)

22/62
(35.48%)

40/62
(64.52%)

Antigen Function
Testing

44/70
(62.86%)

26/70

(37.14%)

39/63
(61.90%)

24/63

(38.10%)

49/63
(77.78%)

14/63
(22.22%)

aCD3 Function
Testing

56/70
(78.87%)

14/70

(20.0%)

53/64
(82.81%)

11/64

(17.19%)

56/63
(89.89%)

7/63
(11.11%)

n= Number with speci�c response

N= Total number of responses

Table 4: Threshold parameters for giving MMR, Varicella, Rotavirus
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  Responses n/N(%)  MMR Responses n/N(%)  Varicella Responses n/N(%) 
Rotavirus

  Give
when
normal

Give when close to
normal

Given
when
normal

Give when close
to normal

Give
when
normal

Give
when
close to
normal

CD4
count

20/60

(33.33%)

40/60 (66.67%)

§  2/40 (5.0%) ≥
200

§  15/40 (37.5%)
≥ 400

§  12/40 (30.0%)
≥ 500

§  11/40 (27.5%)
Other

17/53
(32.08%)

36/53 (67.92%)

§  1/36  (2.78%)
≥ 200,

§  1/36  (2.78%)
≥ 250

§  14/36 (38.8%)
≥ 400

§  11/36
(30.56%) ≥ 500

§  9/36 (25.0%)
Other

21/45
(46.67%)

24/45
(53.33%)

§  9/24
(37.5%)
≥ 400

§  9/24
(37.5%)
≥ 500

§  1/24
(4.17%)
≥ 1000
or ≥40%

§  5/24
(20.83%)
Other

 

CD8
count

9/39

(23.08%)

30/39 (76.92%)

§  1/30 (3.33%) ≥
100

§  3/30 (10.0%) ≥
200

§  9/30 (30.0) ≥
250

§  12/30 (40%) ≥
300

§  5/39 (16.67%)
Other

10/37

(27.03%)

27/37 (72.97%)

§  1/27 (3.7%) ≥
100

§  3/27 (11.1%) ≥
200

§  9/27 (33.33%)
≥ 250

§  10/27
(37.04%) ≥ 300

§  4/27(14.81%)
Other

15/34

(44.11%)

19/34
(55.88%)

§  3/19
(15.79%)
≥ 200

§  4/19
(21.05)
≥ 250

§  8/19
(42.12%)
≥ 300

§  4/19
(21.05%)
Other

 

Mitogen
Function
Testing

44/53
(83.02%)

9/53 (16.98%)

§  Threshold
response  ranged
from at least a
measurable
response to 75%
of control.

40/48
(83.33%)

8/48 (16.6%)

§  Threshold
response ranged
from at least a
measurable
response to 75%
of control.

37/40

(92.5%)

3/40
(7.50%)
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n= Number with speci�c response

N= Total number of responses
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