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Utility of serological screening for measles, mumps and rubella in
immunocompromised patients
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ABSTRACT
Marchi et al. in their article (Measles in pregnancy: a threat for Italian women? Hum Vaccin Immunother.
2019 Jun 20:1–3) observed that 96.9% of pregnant women were positive for anti-measles IgG (with
a higher risk of contracting measles in those aged 19–29 years) emphasizing the importance of
serological screening before pregnancy. We evaluated seroprotection/seropositivity rates to Measles,
Mumps and Rubella in 324 adults with an acquired immune-deficiency needing an immunization
program. We found that younger patients (20–29 years) had a seroprevalence below 85%. Overall,
a relevant proportion (21.6%, 54/250) of patients was susceptible to at least one infection needing
immunization. Our results confirm the usefulness of proper strategies for identifying individuals suscep-
tible to vaccine-preventable infections and protecting them through vaccination.
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Sir,
We read with great interest the article of Marchi et al.1 In this

study, authors assessed the immunity against measles in preg-
nant women from Apulia Region (Southern Italy). They
observed that 96.9% of pregnant women were positive for anti-
measles IgG and those aged 19–29 years showed to be at higher
risk of contracting measles as their seroprevalence was <90%.
The authors assumed that low immunization coverage was
related to the fact that younger women were born before the
introduction of the second dose of combined measles, mumps
and rubella (MMR) vaccine in Italy.2 Although the establishment
of the National Plan for Measles and Congenital Rubella
Elimination (NPMCRE) in 2003,2 the goal of elimination has
not been reached yet and the virus circulates widely in the
population.1,3 In this context, Marchi and colleagues highlight
the importance of serological screening and recommend testing
before pregnancy, especially in younger women, along with
a catch-up vaccination campaign.1

In Italy, the National Immunization Plan 2017–2019 recom-
mends MMR vaccination in children and in subjects at high-risk
for medical condition: patients with an acquired immune defi-
ciency (e.g. HIV-infection, asplenia, complement deficiencies),
diabetes, chronic lung diseases, alcoholism, chronic liver and
renal diseases, subjects receiving concentrated coagulation fac-
tors and for household members of patients affected by the
pathologies listed above.4 Immunocompromised hosts are at
higher risk of severe measles and case fatality rates of around
70% and 40% in patients with cancer and in HIV-infected
subjects were observed.5,6

We evaluated seroprotection/seropositivity rates to MMR
in adults with an acquired immune deficiency needing
a tailor-made immunization program and followed up at
the specialist vaccination clinic at San Martino Hospital

(Liguria Region, Northern Italy). A total of 324 patients
were included in this study. One hundred forty-two (43.8%)
of them were solid organ transplant candidates/recipients,
153 (41.7%) under treatment with/candidate to receive
immunosuppressive therapy, 47 (14.5%) were asplenic
(Table 1). Mean age was 54.4 ± 12,3, 53.7% of the patients
were male. Serum samples obtained during routine check-
ups were tested for IgG antibodies against measles, mumps
and rubella, using the commercial ELISA IgG DiaSorin
assay. Tests were performed and qualitatively classified fol-
lowing manufacturer’s instruction. Seroprotection rates
stratified by age are reported in Table 2. Measles serology
was available from 287 patients, 267 (93.03%) tested posi-
tive and 7 (2.44%) weakly positive. Although our study
population is different from the one described by Marchi
et al., ours and their results are concordant. In this study,
we found that younger patients aged 20–29 years had

Table 1. Study population according to medical condition.

N (%)

Solid organ transplantation: 142 (43.8)
● Liver transplantation 85 (26.2)
● Kidney transplantation 48 (14.8)
● Liver and kidney transplantation 5 (1.5)
● Others 4 (1.2)

Patients under treatment with/candidate to receive
immunosuppressive therapy:

135 (41.7)

● Neurological disease (e.g multiple sclerosis) 52 (16.0)
● Hematological disease (e.g lymphoma) 12 (3.7)
● Inflammatory bowel diseases 16 (4.9)
● Vasculitis 4 (1.2)
● Rheumatic disease (e.g rheumatoid arthritis, systemic
lupus erythematosus)

39 (12.0)

● Others 12 (3.7)
Asplenia 47 (14.5)
Total 324 (100)
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a seroprevalence below 85%. Concerning rubella, from the
305 tested subjects, 287 (94.1%) were IgG positive and 1
(0.33%) weakly positive. Interestingly, in patients aged
20–40 years positivity rate was <85%. This is crucial espe-
cially for a susceptible woman of childbearing age. Overall,
much lower rates of seropositivity were showed for mumps
than for measles and rubella: of the 261 patients who had
undergone to serological screening, 199 (76.25%) resulted
positive and 27 (10.34%) weakly positive (Table 2). This
phenomenon has already been observed in adults with HIV
infection.7

To conclude, it is noteworthy that a relevant proportion
(21.6%, 54/250) of patients susceptible to at least one infec-
tion was observed. Subjects not tested for one at least and
positive for the others were 74 of 324. Susceptibility to at
least one infection was associated to age (30–39 years OR
23.14, CI 2.74–1024.65; 40–49 years OR 12.54, CI
1.62–551.9) (Table 2). These results confirm the usefulness
of serological testing for identifying individuals susceptible
to common vaccine-preventable infections and protecting
them through vaccination. In order to guarantee maximum
protection of patients at high-risk, screening at the first
outpatient access is essential for appropriate counseling.
Timeliness is crucial especially in those who must be placed
on the active waiting list for transplantation or start long-
term immunosuppressive therapy.

ORCID

L Sticchi http://orcid.org/0000-0002-7819-7400
I.G. Iavarone http://orcid.org/0000-0002-0096-7938
G. Icardi http://orcid.org/0000-0002-8463-8487

References

1. Marchi S, Monti M, Viviani S, Montomoli E, Trombetta CM.
Measles in pregnancy: a threat for Italian women? Hum Vaccin
Immunother. 2019 Jun;20:1–3. doi:10.1080/
21645515.2019.1621146.

2. Filia A, Bella A, Rota M, Tavilla A, Magurano F, Baggieri M,
Nicoletti L, Iannazzo S, Pompa M, Declich S. Analysis of national
measles surveillance data in Italy from October 2010 to
December 2011 and priorities for reaching the 2015 measles
elimination goal. Euro Surveill. 2013 May 16;18(20):1–7.

3. O’Connor P, Jankovic D, Muscat M, Ben-Mamou M, Reef S,
Papania M, Singh S, Kaloumenos T, Butler R, Datta S. Measles
and rubella elimination in the WHO region for Europe: progress
and challenges. Clin Microbiol Infect. 2017 Aug;23(8):504–10.
doi:10.1016/j.cmi.2017.01.003.

4. Italian Ministry of Health. National Immnunization Prevention
Plan 2017-2019. Published on the Italian Official Gazette; 2017
Feb 18. [accessed 2019 July 22]. http://www.gazzettaufficiale.it/eli/
id/2017/02/18/17A01195/sg.

5. Machado CM, Gonçalves FB, Pannuti CS, Dulley FL, de
Souza VA. Measles in bone marrow transplant recipients during
an outbreak in São Paulo, Brazil. Blood. 2002 Jan 1;99(1):83–87.
doi:10.1182/blood.v99.1.83.

6. Kaplan LJ, Daum RS, Smaron M, McCarthy CA. Severe measles in
immunocompromised patients. JAMA. 1992 Mar 4;267
(9):1237–41.

7. Grabmeier-Pfistershammer K, Poeppl W, Herkner H, Touzeau-
Roemer V, Huschka E, Rieger A, Burgmann H. High need for
MMR vaccination in HIV infected adults in Austria. Vaccine.
2014 Oct 14;32(45):6020–23. doi:10.1016/j.vaccine.2014.07.114.Ta

bl
e
2.

Se
ro
pr
ot
ec
tio

n/
se
ro
po

si
tiv
ity

ra
te
s
by

ag
e
gr
ou

ps
.

Ag
e

(Y
ea
rs
)

M
EA

SL
ES

M
U
M
PS

RU
BE
LL
A

Ig
G
ne
ga
tiv
e
to

at
le
as
t
on

e
of

th
es
e

in
fe
ct
io
ns

Ig
G
po

si
tiv
e

Ig
G
w
ea
kl
y
po

si
tiv
e*

TO
TA

L
Ig
G
po

si
tiv
e

Ig
G
w
ea
kl
y
po

si
tiv
e*

TO
TA

L
Ig
G
po

si
tiv
e

Ig
G
w
ea
kl
y

po
si
tiv
e*

TO
TA

L

%
(n
/T
O
T)
**

O
D
D
S
RA

TI
O

(9
5%

CI
)*
**

p
n

%
(9
5%

CI
)

n
%

(9
5%

CI
)

n
n

%
(9
5%

CI
)

n
%

(9
5%

CI
)

n
n

%
(9
5%

CI
)

n
%

(9
5%

CI
)

n

20
–2
9

10
76
.9
2

(5
4.
01
–9
9.
82
)

1
7.
69

(−
6.
79
–2
2.
17
)

13
6

50
.0
0

(2
1.
71
–7
8.
29
)

2
16
.6
7

(−
4.
41
–3
7.
75
)

12
11

84
.6
2

(6
5.
01
–1
.0
4)

0
0

(0
–0
)

13
36
.3
6%

(4
/1
1)

15
.4
2

(1
.1
6–
78
6.
68
)

0.
01
69

30
–3
9

25
92
.5
9

(8
2.
71

−
10
2.
47
)

0
0

(0
–0
)

27
18

69
.2
3

(5
1.
49
–8
6.
97
)

2
7.
69

(−
2.
55
–1
7.
93
)

26
24

82
.7
6

(6
9.
01
–9
6.
51
)

0
0

(0
–0
)

29
46
.1
5%

(1
2/
26
)

23
.1
4

(2
.7
4–
10
24
.6
5)

0.
00
03

40
–4
9

39
86
.6
7

(7
6.
74
–9
6.
60
)

3
6.
67

(−
0.
62
–1
3.
95
)

45
27

64
.2
9

(4
9.
80
–7
8.
78
)

7
16
.6
7

(5
.4
0–
27
.9
4)

42
46

92
(8
4.
48
–9
9.
52
)

1
2,
00

(−
1.
88
–5
.8
8)

50
31
.7
1%

(1
3/
41
)

12
.5
4

(1
.6
2–
55
1.
95
)

0.
00
34

50
–5
9

88
95
.6
5

(9
1.
48
–9
9.
82
)

0
0

(0
–0
)

92
66

83
.5
4

(7
5.
36

−
91
.7
1)

3
3.
80

(−
0.
41
–8
.0
2)

79
92

96
.8
4

(9
3.
32
–1
00
.3
6)

0
0

(0
–0
)

95
18
.6
7%

(1
4/
75
)

6,
20

(0
.8
4–
27
1.
51
)

0.
04
40

60
–6
9

75
93
.7
5

(8
8.
44
–9
9.
05
)

3
3.
75

(−
0.
41
–7
.9
1)

80
56

76
.7
1

(6
7.
01
–8
6.
40
)

10
13
.7
0

(5
.8
1–
21
.5
9)

73
86

96
.6
3

(9
2.
88
–1
00
.3
8)

0
0

(0
–0
)

89
14
.4
9%

(1
0/
69
)

4.
57

(0
.5
89
–2
05
.8
0)

0.
11
41

>
70

30
10
0

(1
00
–1
00
)

0
0 (-
)

30
26

89
.6
6

(7
8.
58
–1
00
.7
4)

3
10
.3
4

(−
0.
74
–2
1.
42
)

29
28

96
.5
5

(8
9.
91
–1
03
.1
9)

0
0

(0
–0
)

29
3.
57
%

(1
/2
8)

To
t

26
7

93
.0
3

(9
0.
08

–9
5.
97

)
7

2.
44

(0
.6
5
−
4.
22

)
28

7
19

9
76

.2
5

(7
1.
08

–8
1.
41

)
27

10
.3
4

(6
.6
4–

14
.0
3)

26
1

28
7

94
.1
0

(9
1.
46

−
96

.7
4)

1
0.
33

(−
0.
31

–0
.9
7)

30
5

21
.6
0%

(5
4/
25

0)
7.
43

(1
.1
6–

31
0.
05

)
0.
01

29

*
Cu

to
ff
in
de
x:
>
1,

≤
1.
2

**
To
t
=
Su
bj
ec
ts
w
ith

a
co
m
pl
et
ed

se
ro
lo
gi
ca
lt
es
t
fo
r
M
M
R
or

su
bj
ec
ts

w
ith

Ig
G
ne
ga
tiv
e
fo
r
on

e
of

th
es
e
at

le
as
t.

**
*O

dd
s
Ra
tio

of
su
sc
ep
tib

ili
ty

to
at

le
as
t
on

e
of

th
es
e
in
fe
ct
io
ns

vs
>
70

ye
ar
s
ol
d
ag
e
gr
ou

p.

HUMAN VACCINES & IMMUNOTHERAPEUTICS 2855

http://dx.doi.org/10.1080/21645515.2019.1621146
http://dx.doi.org/10.1080/21645515.2019.1621146
http://dx.doi.org/10.1016/j.cmi.2017.01.003
http://www.gazzettaufficiale.it/eli/id/2017/02/18/17A01195/sg
http://www.gazzettaufficiale.it/eli/id/2017/02/18/17A01195/sg
http://dx.doi.org/10.1182/blood.v99.1.83
http://dx.doi.org/10.1016/j.vaccine.2014.07.114

	Abstract
	References

