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Clinical and Serological Diagnosis of Measles
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C linical a n d  serological (H I te s t)  f ind ings in  89 ch ild ren  a d m it te d  w ith 
th e  d iagnosis o f  m easles  a re  com pared .

S u b seq u en t to  adm ission all th e  serologically  ve rifiab le  cases w ere 
diagnosed co rrec tly  on th e  basis o f th e  c lin ica l sym p tom s. A lth o u g h  in  19% 
th e  ex an th e m  w as a ty p ic a l, th e  e ru p tiv e  p h a se  h a d  alw ays heen  p reced ed  b y  a 
ty p ica l p ro d ro m a l s tag e  las ting  a t  le a s t th re e  days.

T he  im p o rtan ce  o f  ea rly  blood sam p lin g  is em phasized. T h e  freq u en cy  
o f  equivocal serologica l resu lts  increases s teep ly  if  th e  f i rs t  sam p lin g  is 
d e la y e d .

I n  could n e ith e r  be  proved  o r excluded  th a t  som e o f th e  se ro log ica lly  
unverified  b u t  c lin ica lly  ty p ica l cases o f  m easles h a d  been cau sed  b y  som e 
o th e r v irus.

Measles is a clinically well-defined 
disease with little variability  in its 
natural course. A regular incubation 
period is followed by a 3 to  4 day, 
febrile catarrhal period and  a subse
quent characteristic rash  which dif
ferentiates measles from the other 
diseases displaying exanthem s. The 
view based on epidemiological obser
vations th a t  measles is a  disease of 
common viral aetiology, appeared to 
be proved by the virological and sero
logical studies [1, 2, 4, 7, 8, 9, 12, 14, 
15, 19, 20] th a t followed the first iso
lation of the measles virus [6].

However, in the course of system 
atic aetiological investigations [21, 
23] cases of clinically characteristic 
measles were observed in which the 
role of the measles virus could not be 
verified, whereas other viral infections

appeared to  simulate the clinical pic
ture of measles [3, 11, 1(5, 21 24].

Some authors [5, 17, 21, 23], on the 
other hand, have observed virologi- 
cally and serologically verified m ea
sles vii'us infections which clinically 
were different from measles.

In  the present work we have a t
tem pted to  estim ate the frequency by 
which a serologically verifiable mea
sles virus infection can be recognized 
clinically and, further, how the  aetio
logical diagnosis can be supported  by 
serological testing. As serological 
method, the  haemagglutination-inhi- 
bition (HI) tes t was chosen.

Materials a n d  Me t h o d s

E ig h ty -n in e  ch ild ren  a d m itte d  w ith  th e  
d iagnosis o f  m easles w ere exam in ed .

B lood w as  ta k e n  from  each  p a t i e n t  on 
th e  d a y  fo llow ing adm ission  a n d  on  th e
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d a y  b e fo re  discharge. T h e  H I  an tib o d ies  
w e re  t i t r a t e d  in  each s e ru m  sa m p le  accord 
in g  to  R o se n ’s m e th o d  [14 ]. I f  th e  ease 
a p p e a re d  to  be a typ ica l, th e  H I  an tib o d ies  
to  G e rm a n  m easles w ere  d e te rm in e d  as 
d e sc r ib e d  b y  H alonen  e t  a l. [10 ].

D u r in g  th e  period  o f  s tu d y  th e  clin ician  
w a s  n o t  aw are  of th e  se ro lo g ica l re su lts , no r 
th e  v iro lo g is t o f th e  c lin ica l d iagnosis. I f  
l a t e r  th e  serological te s t  fa i le d  to  verify  
t h e  c lin ica l diagnosis, th e  H I  t e s t  w as re 
p e a te d .  I n  th e  m ean tim e  th e  s e ru m  sam ples 
w e re  s to re d  in  th e  frozen  s ta te .

R e s u l t s

A lthough all the pa tien ts  had  been 
ad m itte d  with diagnosis o f measles, a 
careful analysis of their h istory, clin
ical symptoms, and course of illness 
m ade i t  possible to  divide them  into 
th ree  groups.

1. Typical measles. The criteria of 
ty p ica l measles were as follows, a) A 
rash  preceded by a th ree-day  febrile 
ca ta rrh a l period, b) Typical maculo-

papulous morbilliform exanthem  tend
ing to  be confluent, visible for a t  least 
four days, and extinguished w ith pig
m entation. The rash appeared first 
on the  head and extended tow ards the 
extrem ities, c) Simultaneously with 
the spread of the rash the  patient 
had a  tem perature, d) I f  the  patient 
was seen on the first or second day of 
the rash, conjunctivitis, pharyngitis, 
rh in itis and buccal enanthem s were 
also present. In  this period, K oplik’s 
spots were often absent, b u t as a 
rem nant of the enanthem, buccal hy- 
peraem ia was observable, e)  Patien ts 
adm itted  because of a complication 
were classified as typical measles 
provided the  morbilliform character of 
their exanthem  was still obvious and 
their history  consistent w ith measles.

S ixty-eight patients belonged to 
th is  group. The serum H I  titre s  for 
these patien ts are plotted  against the 
tim e elapsed from the onset of the rash

I I I I 1
1 0  11 1 2  13  >135  6  7  8  9

Days a f te r  onse t  of rash.

F i g . 1. H I  titre s  in p a tie n ts  w ith  clinically  ty p ica l m easles , as re la ted  to  th e  d a y  o f  a p p e a r
ance of th e  e x a n th e m

A c t a  P a e d ia tr i c a  A c a d e m i a e  S c i e n t i a r u m  H u n g a r i c a e  1 2 , 1 9 7 1
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in Fig. 1. Two blood samples were 
examined from each patient. From  one 
child a sample from the pre-eruptive 
stage was also available; th is proved 
to  be seronegative. Most of the  acute- 
phase samples were taken  on the  2nd 
to  4 th day of the eruptive stage. Of 
these, two proved to be negative, the 
H I titre  for the others ranged be
tween 1 : 10 and 1 :640, w ithout any 
characteristic peak. After the 7th day 
the titre  ranged from 1 : 40 to  1 : 640. 
No patien t remained seronegative.

Fig. 2 shows the changes in titre  
for each patient. The rise was four
fold or greater in 38 patients, whereas 
i t  was non-significant or even absent 
in 30 patients. However, from 15 of the 
la tte r the first blood sample had been 
taken  after the th ird  day of the  erup
tive phase. I f  the first blood sample

was taken in the first th ree days (47 
cases) the rise in titre  was dem onstrat
ed in 32 cases, whereas i f  i t  was taken 
later (21 cases) the respective figure 
was 6 cases. In  general, the  rise in titre  
expressed in dilution steps was the 
greater the lower the acute stage titre  
had been.

To the category “typical measles“ 
belonged three siblings who had  be
come ill on the same day. B lood was 
taken  from the children on th e  2nd 
and 8th days following eruption . In  
two of them  the initial t it re , 1 : 40 
and 1 : 80, respectively, increased to 
1 : 160, whereas the 1 : 40 t i t re  of the 
th ird  sibling remained a t  th e  same 
level.

In  this group, two children had 
been immunized against measles w ith a 
vaccine prepared from th e  Schwarz

F i g . 2. H I  t i tr e s  in  th e  course o f  c lin ically  ty p ic a l m easles
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s tra in , 7 and 9 m onths before the 
onset of illness, respectively. H I  titre 
of th e  first child, which was 1 : 80 on 
th e  4 th  day, was a t the  sam e level on 
th e  18th day, whereas the  t i tre  of the 
second patient, 1 : 20 on the  2nd day, 
rose to  1 : 320 by the 11th day.

2. Abortive measles. The illness of the 
children classified into th is  group was 
preceded by more or less defined 
prodrom al fever and ca ta rrh , which 
lasted  at least three days. The rash was 
n o t typ ical of measles in  character and 
course; the exanthem did  n o t tend to 
becom e confluent, and was sometimes 
rem iniscent of German measles; pale 
morbilliform exanthems also occurred, 
b u t  these did not extend to  the  whole 
body  and disappeared in  one or two 
days, simultaneously w ith th e  defer
vescence.

One of the 12 children belonging in 
th is  group had been given prophylac
tic  gam m a globulin. Nine children 
showed an at least four-fold rise in H I 
titre , in two cases the  t i tre  remained 
unchanged (1 : 80 and 1 : 320, re
spectively), and one child failed to 
develop antibodies.

None of the  children developed H I 
antibodies to  rubella virus.

3. Non-measles cases. The children 
classified in this group displayed a 
short or no prodromal phase. The 
catarrhal symptoms, if  present, and 
the exanthem s were not characteris
tic of measles, or if the exanthems 
were morbilliform, they were not 
accompanied by fever and catarrhal 
symptoms. Thus, in these cases mea
sles could be excluded clinically.

Among the  9 children classified in 
this group, four remained seronega
tive, in the  other cases the H I titre  
persisted a t  the same level. In  two 
cases the rubella antibody titre  increas
ed from 1 : 20 to ] : 320 and 1 :640, 
respectively.

A comparison of the clinical and the 
serological findings is shown in T a
ble I.

D iscussion

The above data  allow some conclu
sions concerning the diagnostic value 
of the clinical symptoms and sérodiag
nostics in measles.

T a b l e  I

C lin ica l an d  serological e x a m in a tio n  of 89 children  a d m it te d  w ith  th e  suspicion o f m easles

Clinical p ic tu r e

A nti-m easles

negative

H I  t i t r e  d u r in g  illness 

p o s i t i v e T o ta l

n o  c h a n g e in creased

Typical m easles.......... — 30 38 68
Abortive measles . . . . i 2 9 12
Non-measles ................ 4 5 — «
Total.............................. 5 37 47 89
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First of all, in the present study an 
unchanged anti-measles H I  titre  was 
neither proving nor excluding a mea
sles virus infection. Nevertheless, a 
convalescence titre  of 1 : 640 or 1 : 320 
as measured by the m ethod applied by 
us strongly supported the diagnosis of 
measles even in the absence of a signif
icant rise in titre . In  these cases (see 
the 13 cases in the rhom bus in Fig.2) 
the acute-phase titres  ranging from 
1 : 160 to  1 : 640 could hardly be 
expected to increase four-fold, as 
convalescence titres above 1 : 640 are 
infrequent in healthy children except 
after natural measles or vaccination. 
Even unchanged titres  a t  the level of 
1: 160 or lower did not exclude mea
sles virus infection, eg.,  in  the case of 
the two siblings whose clinically ty p i
cal measles was proved by the simul
taneous serologically verified measles 
of the th ird  sibling.

Accordingly, out of the  68 ‘ ‘typical 
measles“ cases 38 were verified, and 
13 were strongly supported, by the H I 
test; in two cases the sibling verified 
the diagnosis indirectly, and in 15 
cases serological testing supplied no 
appreciable information. In  no case 
was the clinical diagnosis disproved.

Of the 12 “abortive measles“ cases, 
9 were verified, in two cases serologi
cal testing supplied no information, 
and in one case the diagnosis was 
disproved.

Of the 9 “non-measles“ cases 4 
remained seronegative and two gave a 
significant antibody response to  the 
rubella virus. Therefore, in  these six 
cases the serological result harmoniz
ed with the clinical finding. In  three

cases the H I test in itself failed to 
exclude measles.

Accordingly, the clinical diagnosis 
was correct in all cases b u t one. How
ever, in 20 cases the serological result 
was equivocal and in 13 cases the 
positive information was not quite 
convincing.

The high frequency of equivocal 
results was due first of all to  the late 
withdrawal of the first serum  sample. 
Fig. 1 shows th a t if  the first sample was 
taken on the 4th day or later after the 
onset of rash the titre  was already so 
high th a t a further significant rise 
could hardly be expected. In  a number 
of cases the initial titre  was too high 
even if  the first samples had been 
taken on the first three days of the 
eruptive phase. I t  is therefore impor
ta n t to  take blood as early as possible. 
I t  would be most advantageous to 
take blood during the  prodromal 
stage; this is, however, usually impos
sible when hospitalized patien ts are 
examined. In  these cases attem pts 
should be made to  dem onstrate IgM- 
type measles antibody which seems 
to  be an appropriate indicator of acute 
measles [18].

Nine out of the 47 verified cases of 
measles were clinically abortive, i.e., 
the eruptive phase was short and the 
exanthem  was atypical. However, 
in all of these cases the prodromal 
phase was typical: the fever lasted at 
least three days and catarrhal symp
toms were well-defined. Nevertheless, 
if  such cases are first seen in the 
eruptive phase and thus the charac
teristic prodromal phase escapes a t
tention, false negative results often
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occur. On the other hand, lack of the 
typ ica l prodromal phase speaks 
against measles. In  the present m ater
ial th e  false diagnoses were m ostly 
due to  neglecting the lack o f the 
characteristic  prodromal stage.

I t  is, o f course, possible th a t  some of 
the clinically typical b u t serologically 
unverified  cases were caused b y  some 
o ther v irus, and supposedly the  relative 
frequency of such cases will increase 
as th e  bu lk  of the children popula
tion  wrill have been vaccinated. This 
view is supported by the observations 
of Schaffner et al. [18]. Thus, from  the 
aspect o f the  correct field evaluation  of 
m easles vaccination, serological veri
fication  seems to be necessary.
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