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Serologic screening and infectious diseases consultation in renal transplant candidates

for measles, mumps, rubella and varicella
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Background. Renal transplant recipients are at increased risk for developing complications of
vaccine-preventable diseases. They benefit from a comprehensive pre-transplant evaluation when
they might safely receive live vaccines. The primary aim of our study was to investigate the number
of renal transplant recipients who were evaluated for serologic status against measles, mumps, rubella
(MMR), and varicella. Secondarily, we investigated if pre-transplant Infectious Diseases consultation
(IDC) improved vaccination rates.

Methods. We retrospectively analyzed 282 kidney-alone and kidney-plus adult transplant
recipients who were born in or after 1957. Patients were evaluated at Mayo Clinic, Florida Transplant
Center between January 2015 and December 2017. Serologic status evaluation and vaccination rates
were compared in two groups created based on IDC and no ID consultation (NIDC).

Results. 235 (83%) of a total 282 patients received an IDC pre-transplantation. Varicella IgG
levels were screened in all 235 IDC candidates. Among the IDC patients, mumps, measles and rubella
IgG serologies were performed in 7 (3%), 143 (61%) and 144 (61%), respectively. Among 44 patients
seronegative for any of MMR, 24 (55%) were vaccinated. Ten (66%) of 15 varicella seronegative
patients were vaccinated. Zostavax was not given to 18% of IDC patients. Zostavax and MMR were
administered more frequently in the IDC group compared to NIDC (p <.001 and p=0.0016,

respectively).

Conclusion. Although the majority of patients had IDC, the screening rate for MMR serologies
was lower than varicella. A protocol-driven serologic screening similar to the one for VZV is required
for MMR. Pre-transplant IDC increases vaccination rates.
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INTRODUCTION

The number of transplants performed in the
US increases yearly. From 2018 to 2019, it increased
8.7% [1]. In 2018, 21,167 kidney-alone and 836
kidney-plus at least one additional organ transplants
were performed, representing a record number of
renal transplants [2]. Furthermore, the introduction
of effective immunosuppression has led to increased
rates of both patient and graft survival [3]. However,
immunosuppression is also associated with increased
rates of infection [4, 5]. Thus transplant candidates
should undergo a thorough evaluation prior to
undergoing transplantation. This IDC should include
assessing immune responses and vaccination against
diseases associated with high morbidity and mortality.
Live attenuated vaccines such as MMR and varicella
are not given after transplantation and are recommended
to be given pre-transplantation [3, 6, 7] provided the
individual is not already immunosuppressed. There
are emerging data on the safety of administering
these vaccines (MMR and varicella) in pediatric
post-transplant recipients [8]. Infectious Diseases
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consultation (IDC) with the assessment of immunity
to MMR and varicella and administration of vaccines
depending on serologic status are life-saving
measures to decrease morbidity and mortality post-
transplantation. The primary aim of our study was
to investigate the number of renal transplant recipients
who were evaluated for their immune status against
measles, mumps, rubella (MMR), and varicella (VZV)
and to determine if pre-transplant IDC improved
vaccination rates.

MATERIAL AND METHODS

Our study was approved by the Mayo Clinic
Institutional Review Board. We retrospectively
analyzed 282 kidney-alone and kidney-plus at least
one additional organ adult transplant recipients who
were born in or after 1957. Patients were evaluated
at Mayo Clinic, Florida, Transplant Center between
January 2015 and December 2017. Pregnant patients
and patients with positive HIV serology were excluded.
Parameters collected from electronic medical records
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included: sex, birth year, transplantation year, IDC any
time before transplantation, immunocompromised
state due to therapy, prednisone >10mg/day, antibody
screening tests and results for MMR and varicella as
well as if seronegative, MMR and Varicella/Zostavax
vaccines were given before transplantation or not
and history of any previous MMR and/or varicella
infection. Comparisons of immunizations rates for
those seen and not seen in IDC (NIDC) were made.
The JMP version 14.1 software was used
for statistical analysis. Data were summarized
by descriptive statistic results as numbers and
percentages. Fisher’s Exact test was used to compare
serology status evaluation and vaccination rates in
IDC and NIDC groups. The alpha was set at 0.05.

RESULTS
Baseline characteristics

Of the total 282 patients transplanted, 262
(93%) were kidney, 13 (5%) were kidney-pancreas,
6 (2%) were kidney-liver, and 1(%0.3) was kidney-
heart. Among all, 176 (62%) patients were male.
The age range was 20 to 60 years with a median
age of transplantation at 46 years [Interquartile
range (IQR) of 36-53]. Two hundred and thirty-
five (83%) patients underwent IDC. Forty-two

Table 1

(15%) patients were immunocompromised before
transplantation, among those, 18 (43%) were
taking prednisolone > 10 mg/day.

Serology status

Of all 282 patients, serology status for mumps,
measles, rubella and varicella were evaluated for
10 (4%), 167 (59%), 169 (60%) and 282 (100%)
patients, respectively. Among those who were
evaluated, mumps, measles, rubella, and varicella
IgG were positive for 8 (80%), 132 (79%), 150
(89%) and 265 (94%) patients, respectively. Among
235 IDC patients, serology status for mumps, measles,
rubella and varicella was evaluated for 7 (3%), 143
(61%), 144 (61%) and 235 (100%) patients,
respectively. Of 7 mumps serologies performed, 6
(3%) patients were IgG positive and one (0.4%)
was negative. Of 143 measles serologies performed,
111 (47%) patients were positive and 32 (14%)
were negative. Of 144 rubella serology performed
129 (55%) patients were positive and 15 (6%) were
negative. Of 235 varicella serology performed patients,
221 (94%) patients were positive and 14 (6%) were
negative (Table 1). IgG levels were considered
protective if titers were as follows: measles IgG >
1.1 AL, mumps IgG > 1.1 Al rubella IgG > 1.0 Al
and varicella IgG > 1.1 AL

Immunity status of patients

Immunity status IDC (n =235) NIDC (n =47)
Measles IgG Positive 111 (47) 21 (45)
Negative 32 (14) 3(6)
Not done 92 (39) 23 (49)
Mumps IgG Positive 6(3) 2(4)
Negative 1(0.4) 1(2)
Not done 228 (97) 44 (94)
Rubella IgG Positive 129 (55) 21 (45)
Negative 15 (6) 4(8)
Not done 91 (39) 22 (47)
Varicella IgG Positive 221 (94) 44 (94)
Negative 14 (6) 3 (6)
Not done - -

" Not done = No serologic testing was performed pre-transplant.
IDC = Infectious Disease Consultation, NIDC = No Infectious Disease Consultation

Values represent numbers (percentages).
Disease and vaccine history
Patients who had IDC were asked about the

history of previous mumps, measles, rubella, and
varicella infection. Two patients reported mumps,

4 reported measles, 1 reported rubella, and 33 reported
varicella. The remaining patients were not able to
recall any history of the previous infection. The
remaining 242 patients either could not recall any
history of these viral infections or did not know.
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Forty-four patients who had negative IgG
status for any of mumps, measles, and rubella
were considered for MMR vaccine administration.
Among those, 24 (55%) received the vaccine;
however, 20 (45%) did not. Of the 20 patients not
vaccinated, 7 had NIDC and 13 had IDC. MMR
vaccines were ordered at time 0 and 4 weeks later.
Fifteen patients were seronegative for varicella.
Among those, 10 patients (66%) received the vaccine;
however, 5(33%) patients did not. Of these 5 patients,
2 had NIDC and 3 had IDC. All vaccinated patients
were IDC. Varicella vaccines were ordered at time
0 and 4 weeks later. Unvaccinated IDC patients
and the reason why they did not receive vaccines
are demonstrated in the flowchart in Figure 1.

Of all 282 patients, 68 (24%) patients received
Zostavax; 214 (76%) did not. All 235 IDC patients were
evaluated for the need for Zostavax administration.

Seronegative IDC

Sixty-seven patients (28%) received the vaccine;
however, 168 patients did not (72%). Among those
who did not receive Zostavax, 94 (56%) patients
were younger than 50 years, 36 (21%) patients were
immunocompromised, and 8 (5%) received Varivax.
Of the remaining 30 (18%) patients, the reason for
not receiving the vaccine was not documented.

The effect of IDC on vaccination
rates

Out of 68 Zostavax vaccine recipients, 67
had IDC and 1 did not (NIDC) (52% vs. 3.7%,
p <.001). All 24 MMR recipients had IDC (64.9%
vs. 0%, p=0.0016). There was no significant
difference between IDC and NIDC groups for
varicella (p = 0.051) (Table 2).

patients
MMR Varicella
24 13 10 4
vaccinated not vaccinated vaccinated not vaccinated
2 2
immunosuppressed not
documented
1 1 3 4 A
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Figure 1. Flowchart shows the MMR and varicella vaccination status of seronegative IDC patients
and the reasons for not being vaccinated.

Table 2

Vaccination rates

IDC (n =235) NIDC (n=47) p value
Zostavax given, n (%) 67 (52) 1(3.7) <.001
MMR given, n (%) 24 (64.9) 0(0) 0.0016
Varicella given, n (%) 10 (71.4) 0(0) 0.051

Values represent numbers and percentages. IDC = Infectious Disease Consultation, NIDC = No Infectious Disease Consultation.

MMR = Measles, mumps, rubella.

DISCUSSION

Post-transplant infections continue to be one
of the major causes of mortality, morbidity, and
graft rejections. Although mumps, measles, rubella,

and varicella infections are unusual in the adult
population, they are associated with a high
morbidity [9]. Due to immunosuppression, SOT
recipients demonstrate a great variety of signs and
symptoms and may not have a classic presentation
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of those infections. Hence it is generally more
difficult to diagnose and treat such conditions [10].
Previous studies demonstrated that post-transplant
varicella infection can result in severe disease and
even death [9, 11]. Mortality due to varicella infection
was not dependent on the time after transplantation;
it could occur as early as post-transplant day 25 [11]
or as late as 32 months [9]. Investigators of those
studies emphasized that the mortality in allograft
recipients could be preventable with just a simple
step which is an appropriate pre-transplant vaccination
schedule.

In our study, the majority of patients (83%)
received pre-transplant IDC. However, this high
percentage does not match with the number of
patients whose serologic status evaluation for
vaccination was performed. Varicella was the only
virus for which 100% of patient had serologic status
assessed. In contrast, only 3% of patients had mumps
serology performed. This huge gap can be partially
explained by the presence of protocol-driven serologic
screening for varicella and the absence of a similar
protocol for MMR vaccination. A study from Kausz, A.
et al. demonstrated lower infection rates and resultant
reduced mortality with vaccination protocols followed
during the pre-transplant period [12]. Baseline serology
status determination is a useful tool to monitor the
latent infection as well as to guide health care
providers as to what vaccines should be given to
this target population. Abad, C.L. ef al. found that
60% of patients whose baseline varicella serology
was available pre-transplant were seronegative [13].
In another study, all kidney allograft patients were
found to have negative IgG for VZV [14]. The
proportion of seronegative patients (6% to 14%) in
our study was not as high as the numbers in the
previously conducted studies, yet it was not negligible.
Given that being seronegative is not uncommon,
individuals with negative IgG should be evaluated
for effective vaccination administration.

Thirty-three percent to 45% of seronegative
patients did not receive MMR or varicella vaccines.
When we exclude immunocompromised patients
and patients who are not in the vaccination age
limits, 18% of IDC patients did not receive Zostavax
before transplantation. The total vaccination rate
among SOT group was low, despite the consensus
and strong recommendations [15]. In 2019, the
American Society of Transplantation provided a
comprehensive guideline to immunize the adult
SOT candidates and their households [7]. They
pointed out the importance of early vaccination to
reach full seroconversion in order to keep this
special group of patients safe. Although vaccination

is readily available, it is still underutilized in patients
with chronic kidney disease (CKD), and there is a
significant gap between guidelines and clinical practice
[15, 16]. Previous studies suggested immunizing CKD
patients before transplantation or even before the
onset of dialysis to reach higher rates of seroconversion
[17]. Patients with advanced kidney disease, i.e.,
end-stage CKD, and receiving immunosuppressant
therapy showed less sustained response after
vaccination compared to healthy controls [12, 17].
CKD is considered as an immunocompromised state
as the function of immune cells is decreased or impaired
[18]. Although the total antibody production remains
the same, the amount of IgG produced is decreased in
response to vaccination [16]. Furthermore, macrophages
cannot properly function and produce immune —
mediated cytokines in the uremic environment [19].
The combination of those immune system abnormalities
eventually causes lower seroconversion and a rapid
decline in antibody levels [19, 20]. Therefore, patients
should be assessed for their serologic status at the
earliest time, ideally during the initial assessment for
the transplantation. Concomitantly, vaccines should
be given to those who are not immunocompromised.
After the transplantation, the antibody response
significantly decreases due to use of immunosup-
pressive therapy [4, 5]. Therefore, administration
of live attenuated vaccine post transplantation
increases concerns for unpredictable complications
and safety. Overall, both in CKD and in the post-
transplant period, vaccines become less effective
and offer less protection. A study from Japan
demonstrated that the 2016-2017 seasonal influenza
vaccine was ineffective in kidney transplant patients
[21]. Similarly, in another study, investigators revealed
that the re-vaccination during the post-transplant
period showed titer loss or failed to induce positive
IgG for diphtheria, pertussis and hepatitis B in
nearly 40% of their patients [22]. However, there
are some controversial studies in the literature. One
study in kidney transplant recipients, Kaul, A. et al.
reached a conclusion that patients produced almost
normal concentrations of antibodies after receiving
the pneumococcal vaccine [14]. They thought that
the reasoning behind this normal response was the
better renal function after transplantation. Pittet et
al. showed similar outcomes in the pediatric age
group who received MMR [8]. The seroconversion
rates reached up to 90% in three years after
transplantation. However, more studies and larger
sample sizes are needed to put those outcomes into
routine guidelines, and incorporate them with
clinical practice.
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It was previously shown that IDC has many
benefits on mortality, hospital length of stay, and
hospital expenses. IDC provides appropriate
management recommendations for bloodstream
infections such as MRSA [23, 24], candida [25, 26],
pseudomonas [23], and enterococcus [27]. IDC gives
healthcare workers a better perspective for the
choice of antibiotic therapy together with a higher
adherence to the guidelines, and subsequently, a
better quality of care. The timing of IDC is also as
important as its presence. Early IDC decreases the
healthcare resource utilization and shortens the
period of hospitalization [24, 28]. Additionally,
one of the very crucial roles of IDC is its effect on
the vaccination rates among the SOT candidates.
Seronegative kidney transplant patients who have
pre-transplant IDC were vaccinated more frequently
compared to the NIDC group just like the outcomes
we reached in heart, lung, and liver recipients [29].
Our findings in this study as well as our previous
study assessing pre-transplant vaccination rates in

heart, lung, and liver transplant recipients where we
also identified that pre-transplant IDC improved
vaccination rates are supported a previous study
done by Kasper ef al. [30].

Our study is single-centered and has a
relatively small sample size. History of previous
vaccine and infection recall percentages are low.
This can be one of the limitations that we could not
reach the ideal vaccination rates recommended by
the guidelines.

CONCLUSION

Although AST guidelines for vaccination of
kidney transplant recipients exist, serologic screening
and vaccination rates are suboptimal. The pre-
transplant evaluation by ID is an undeniably
important step both to implement protocol-driven
serologic screening and to increase vaccination
rates before the immunosuppressant therapy.

Introducere. Primitorii de transplant renal sunt la risc de a dezvolta complicatii

ale bolilor infectioase ce pot fi prevenite prin vaccinare. Acestia beneficiaza de o
evaluare completa pretransplant. Scopul studiului a fost de a evalua pacientii
candidat pentru transplant renal evaluati serologic pentru rujeold, oreion, rubeold
(MMR) si varicela. Secundar a fost evaluat daca consultul de boli infectioase
inaintea transplantului (IDC) a imbunatatit ratele vaccinale.

Metode. Au fost analizate fisele a 282 pacienti candidat pentru transplant
renal, nascuti dupa 1957. Pacientii au fost evaluati la clinica Mayo din Florida
intre ianuarie 2015 si decembrie 2017. Statusul serologic si ratele vaccinale au
fost analizate in cele doua grupuri de pacienti create pe baza prezentei IDC sau
absentei acesteia (NIDC).

Rezultate. 235 din 282 pacienti (83%) au primit IDC pretansplant. Nivelurile
anticorpilor anti varicela IgG au fost evaluate la toti cei 235 de pacienti din grupul
IDC. In grupul IDC serologii IgG au fost efectuate la oreion la 7 pacienti (3%), la
rubeola la 143 pacienti (61%) si la rujeola la 144 de pacienti (61%,). Din cei 44
pacienti negativi la oricare MMR, 24 (55%) au fost vaccinati. 10 din 15 pacienti
seronegativi la variceld au fost vaccinati. Zostavax nu a fost administrat la 18%
din pacientii din grupul IDC. Zostavax si MMR au fost administrate mai frecvent in
grupul IDC decdat in grupul NIDC (p < .001 si p = 0.0016).

Concluzii. Desi majoritatea pacientilor au avut IDC, ratele de screening pentru
MMR au fost mai mici decdt cele la varicela. Un protocol bazat pe screeningul
serologic similar cu cel pentru VZV este necesar si pentru MMR. IDC pretransplant
creste ratele de vaccinare.
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