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Cytomegalovirus-mononucleosis
in a newborn infant

Recent developments in virological techniques for
the study of human cytomegalovirus (CMV)
infections have contributed to a better under-
standing of the clinical symptoms of congenital and
acquired CMV infections (Weller and Hansaw,
1962; Medearis, 1964; Hansaw et al., 1965;
Klemola and Kaariainen, 1965; Kaariainen,
Klemola, and Paloheimo, 1966), but the clinical
picture of acquired CMV infection in the newborn
period has not been established. The present
report describes a case of CMV-mononucleosis in a

newborn infant, where it seemed likely that the
disease was due to a primary acquired infection.

Case report

A male infant born at term was found to have a large
cephalohaematoma immediately after birth. Birth-
weight was 3880 g. Since a brother had been diagnosed
with classical haemophilia A, it was presumed that this
infant might also have the same haemorrhagic constitu-
tion, and at 3 months he was confirmed as having
haemophilia A (factor VIII 17% of normal). Severe
anaemia and jaundice were present from the first day of
life. Exchange transfusion was given on the fourth day
because of a rising serum bilirubin level. Four blood
transfusions were subsequently given to arrest the bleed-
ing and to correct the anaemia. The blood used for the
exchange transfusion and for the first blood transfusion
was provided by Hokkaido Blood Centre and had been

donated 3 days or less before these transfusions. The
blood used for the other three transfusions was donated
by 2 healthy adults immediately before the transfusions.
At age 21 days a low-grade fever and infected throat

were noted. At 34 days the white blood cell count was
8900/mm', of which the mononuclear cells were 88%
with 32% atypical lymphocytes. Hepatosplenomegaly
was not present. SGOT and SGPT were 106 and 100
Karmen units, respectively (Table I). The heterophil-
antibody agglutination test remained negative. The
clinical and laboratory abnormalities resolved without
special therapy.
CMV was recovered from throat swab and urine

specimens using human embryonic lung fibroblasts.
Serum CMV complement-fixing (CF) antibody titre
was 1:8 at 46 days and was unchanged 2 weeks later.
An indirect immunofluorescent (IMF) test was per-
formed using CMV-infected human embryonic lung
fibroblasts and specific IgM and IgG IMF antibody was
detected. Serum- Epstein-Barr virus (EB) IMF anti-
body, and hepatitis-B antigen were not detectable
(Table II). Recovery of CMV from peripheral blood
of 2 donors was unsuccessful. One of these donors
had a slightly raised level of CMV CF antibody, but the
other had no detectable antibody. CMV CF titre il[ the
mother's serum was 1:16.
At 6 months of age, it was found that his skin and

sclera were icteric. A soft, enlarged liver was palpable.
Total bilirubin was 13 * 5 mg/100 ml with a direct fraction
of 8 * 4 mg/100 ml. SGOT was 608 units, SGPT
840 units, alkaline phosphatase 67 KA units, and
cephalin-cholesterol-flocculation was negative (Table I).
A month later the levels of bilirubin and transaminases
had returned to normal and hepatomegaly had dis-
appeared. CMV was repeatedly recovered from the

ILE I
Laboratory data

Age

l d 34d 60d 6m 7m

Hb (g/dl) 12*1 9*1 11 3 11*5 14*0
WBC (mm3) 7500 8900 8900 12 000 12 300

Mononuclears (%) 25 0 880 66-0 78-5 64 0
Atypical lymphocytes (%) 0 52*0 14*0 0 0

Bilirubin (mg/100 ml)
Total 16-6 NT NT 13-5 0*9
Indirect 0*6 NT NT 8*4 0*4

SGOT (Karmen units) 18 106 38 608 45
SGPT (Karmen units) 5 100 25 840 25
Alkaline phosphatase (KA units) 8*7 43*0 NT 67*0 43*0
Lactic dehydrogenase (gm/ml) NT 550 340 NT 213
Cephalin-cholesterol-flocculation NT NT NT Neg Neg

NT, not tested; neg, negative.
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TABLE II

Virological and serological data of patient, his mother, and 2 blood donors

CMV isolation CMV CF CMV IMF titre EB virus IMF titre Hepatitis-B
titre antigen by radio-

Throat swab Urine IgM IgG Anti-VCA* Anti-EAt immunoassay

Patient at age
34 d Neg + NT NT NT NT NT NT
46 d + + 1:8 1:10 1:10 1:10 <:10 Neg
60 d Neg + 1:1 .1:80 1:10 NT NT NT
6 m NT + NT NT NT <1:10 <1:10 Neg
6i m NT + 1:16 1:80 21:80 NT NT NT

Mother NT NT 1:16 NT NT <1:10 <1:10 Neg
First donor NT NT < 1:8 NT NT <1:10 <1:10 Neg
Second donor NT NT 1:16 NT NT .1:320 1:10 Neg

*Viral capside antigen.
tEarly antigen.
NT, not tested; neg, negative.

urine, though jaundice was absent; serum CMV CF
titre was 1:16 at this time and IgM and IgG IMF
titres were shown as 1:80 or greater (Table II). Serum
hepatitis-B antigen was negative as hown by radio-
immunoassay. Coxsackie B virus could not be isolated
from urine and throat swabs, and serology for rubella
and herpes simplex virus was negative.

Discussion
CMV seems to be one of the principal causal

agents in heterophil agglutination-negative mono-
nucleosis (Evans, 1972). The clinical and labora-
tory features of our patient-namely, a clinical
picture of fever and infected throat, lymphocyte
+ monocyte count of 88% with 32% atypical
forms, alterations in liver function tests without
clinical evidence of liver disease, and negative
heterophil-antibody test-fulfilled the clinical cri-
teria for the diagnosis of heterophil agglutination-
negative mononucleosis given by Klemola and
Kaariainen (1965) and Evans (1972). During the
illness, CMV was repeatedly recovered from our
patient and he showed a significant rise in CMV
IgM IMF titre, so it seemed that he was acutely
infected with CMV at this time. Our patient was
finally diagnosed as CMV-mononucleosis.
Three possible routes ofCMV infection should be

considered in this case: perinatal transfer, by oral
route at delivery, or by transmission by contact
with nursing staff in the immediate neonatal period,
or via the blood transfusions given in the neonatal
period. It is known that CMV-mononucleosis can
develop after transfusion of fresh blood from a
carrier (Klemola et al., 1969; Prince et al., 1971), so
there was a strong possibility of this transmission
route in our case.

This case suggests that CMV-mononucleosis
may be one possible clinical manifestation ofprimary

CMV infection in the neonatal period. There have
been a few case reports of neonatal and early
infantile CMV-mononucleosis (Nakao et al., 1967),
but many such cases, if lacking a history of blood
transfusion, may remain unrecognized.

In spite of the repeated recoveries of CMV from
urine, the causal relation between CMV infection
and the hepatitis observed in our patient at 6 months
remained unproved. Hansaw et al. (1965) first
suggested that liver disease might be produced by
CMV infection. Our case suggests that liver
disease may be one of the clinical manifestations of
acquired CMV infection in the neonatal period.

Summary
A 3-week-old infant with haemophilia A de-

veloped fever and mononucleosis and was found to
have cytomegalovirus infection, possibly acquired
by blood transfusion. At 6 months, while still
excreting cytomegalovirus, he developed transient
clinical jaundice with a hepatitis-like picture.
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Rupture of the spleen in
erythroblastosis fetalis

Rupture of the spleen in the newborn is a rare
occurrence. Giedion (1963), reviewing this prob-
lem, could find only 25 published cases, and sub-
sequently Leape and Bordy (1971) collected reports
on only 18 neonates successfully treated for rupture
of the spleen. Breech presentation or difficult
vertex delivery has been held responsible for this
injury in some cases, but more often no specific type
or complication of delivery can be incriminated.
Though there are more reports of rupture of normal
spleen, it is well known that a pathologically en-
larged spleen, usually due to erythroblastosis or in
the past to syphilis (Lundquist, 1930), can rupture.
Sirola (1967) has reported the only successfully
treated newborn infant who had erythroblastosis,
splenic rupture, and successful management includ-

ing splenectomy. The following case is reported as
representing a further example of an infant with
similar pathology who has survived.

Case report
A male infant was born by spontaneous vertex delivery

at 36 weeks' gestation after induction of labour because
of severe rhesus isoimmunization. The mother, a
gravida 2 para 1 and abortus 1, was group 0 rhesus
negative cde/lde. There had been a marked rise in
antibody titre to anti C+D from 29 to 36 weeks' gesta-
tion, the titre in saline and indirect antiglobulin test
reaching 1/512. The optical density difference of the
amniotic fluid had risen from lower zone II of Liley's
curve at 31 weeks to upper zone II at 34 weeks.
The infant weighed 3080 g and his general condition

was satisfactory with an Apgar score of 4 at 1 minute and
9 at 5 minutes. The liver was not enlarged and the spleen
was just palpable. A left hydrocele was noted. The
cord blood was group 0 rhesus positive, direct anti-
globulin test positive, antibody titre by indirect anti-
globulin test 1/128 for anti C +D, and serum bilirubin
6- 8 mg/100 ml. Capillary haemoglobin was 12*0 gfdl,
packed cell volume 0 37, and platelet count 192 000/
mm3 with normal RBC morphology and thrombotest
10000.
At 2j hours the infant's condition deteriorated with

the development of circulatory failure. Immediate
exchange transfusion was followed by improvement in
the infant's condition. The haematological data are
given (see Table). Phenobarbitone and phototherapy
were started. At 14 hours petechiae on the trunk were
noted, the abdomen was slightly distended, and the left
hydrocele felt more firm. Hypoglycaemia was treated
and a second exchange transfusion was carried out at
24 hours to correct the anaemia and remove antibodies.
By 48 hours the haemoglobin had fallen again to

TABLE
Haematological and biochemical data

Fragmen- Srm Tu lo
Age |h) F tation Hb Platelets Coagulation FDP Serumn rueblodof (g/dl) (per m ) factors (mg/ (mg/I00 ml) (mg/l00 ml)

RBC

Cord Blood Birth 0 12-0 192 000 _ _ 6-8
(capillary
sample)

Ist exchange trans-
fusion

Pre 3 + 9-7 100000 I,V,VIIII >40 <80 6-9 292
Post 0 14-3 75 000 VIII > 40 <80 5 0 156

14 - - - -- - 2
18 + 9 5 57000 - - 6-9 -

2nd exchange trans-
fusion

Pre 24 + 6-5 45 000 I±VIIM >160<320 5-8 270
Post 0 13-6 49000 Normal >40 <80 4-7 62

40 0 8*1 58 000 - - 6*7 -
48 7-2 90000 I, VIII±VII -

RBC, red blood cells; FDP, fibrin degradation products.
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