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MEASLES VIRUS INFECTION WITHOUT RASH 
IN CIDLDHOOD IS RELATED TO DISEASE IN 

' .. ~DULT LIFE 

TOVE R.e$NNE 

Deparmrenr of Epidemiology, Stale Serum ln.szirure, Copenhagen, 
Denmark 

Summary The presence of measles specific 
antibodies is usually taken as evidence of 

typical measles in the past; in the present study it was 
regarded as evidence of infection with measles virus, out not 
necessarily of the common disease accompanied by a typical 
rash. The association becween a negative history of measles in 
childhood and certain diseases later in life was investigated by 
a historical prospective method, based on school health 
records combined with self-reponing in adulthood, and tests 
for specific IgG measles antibody. There was evidence of 
association between a negative history of measles, exposure in 
early life (possibly injection of immune serum globulin after 
exposure), and development of immunoreactive diseases, 
sebaceous skin diseases, degenerative ·diseases of bone and 
cartilage, and certain tumours. It is suggested that the 
presence of measles virus specific antibodies at the time of 
acute infection interferes with development of specific 
cytolytic reactions, and enables intracellular measles virus to 
survive the acute infection. If this hypothesis is verified, use 
of immune serum globulin after measles exposure has to be 
reconsidered. 

Introduction 

MEASLES is a highly comm:unicable disease; in countries 
where routine measles vaccination is not practised, most 
children contract the disease in the first few years of life. 
Measles virus is also causally related to subacute sclerosing 

panencephalitis (SSPE}, a rare, slow-virus infection of the 
central nervous system, which mainly attacks children who 
have had measles in early ~hildhood. 1;2 In the USA, the 
number ofSSPE cases has declined substantially, in parallel 
with the decline in measles cases observed after introduction 
of routine measles vaccination. 3 . 

The role of measles virus in multiple sclerosis (MS) has 
been investigated intensively, without conclusive results. If 
MS is related to measles virus, one would expect an 
association with measles infection unusually late in life. This 
is supported by the fac t that MS mainly affects individuals 
with early birth order positions (ie, number I or 2 in a 
family).4 Early birth orders tend to delay exposure to an 
infectious agent, from early childhood to a later age, and vice 
versa. 

Adults who have not had measles have either escaped 
exposure, or have responded without manifesting the 
pathognomonic rash. In general, the presence of measles 
virus antibodies is taken as evidence of past infecrion;5 in the 
present investigation, it was regarded as evidence of viral 
infection, but not necessarily of clinical measles. 

The pathogenesis of the measles rash is not completely 
understood, although certain facts have been established. 
T hus, circulating antibody is usually first detected 24-28 
hours after onset of the rash. Children with 
agammaglobulinaemia are capable of manifesting a rash and 
immunity,6 whereas infection in children with impaired 
cellular immunity may result in giant cell pneumonia without 
a rash.7 Measles virus antigen has also been shown to 
disappear from skin cells 3- 4 days after onset of the rash.8 It 
is assumed, therefore, that the rash is caused by a cell
mediated immune reaction, which damages cells infected 
with measles virus. 9 If this assumption is correct, absence of a 
rash may imply that intracellular virus escapes neutralisation 
during the acute infection, and this, in turn, might give rise to 
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development of diseases subsequently. Absent rash might 
also be an early expression of congenital impairment in cell
mediated immunity, which itself causes diseases· later in life. 
The present study was done to investigate the possible 
association between absence of a measles rash in childhood 
(which would have been recorded as a negative history of 
measles) and certain adult diseases . . 

Method s 

A historical prospective method was used, based on school health 
records combined with seif..reporting in adulthood. The individuals 
investigated had attended State schools in the municipalities of 
Copenhagen and Gentofte. Gentofte is situated within the 
Copenhagen metropolitan area, bur the population tends to have a 
higher socioeconomic status. In Copenhagen, records were 
available for individuals born in 1941 onwards, and in Gentofte for 
1947 onwards. · 

Indi\·iduals with a negative history of measles according to school 
health records were identified in Gentofte and Copenhagen; the 
control group comprised individuals with a positive history of 
measles in Gentofte. The Gentofte study and control groups were 
matched for age and sex; the Copenhagen group was established to 
investigate whether the results represented an isolated Gentofte 
phenomenon. For each individual, name, date of birth, and birth 
order position were established. A search was then conducted in the 
Central Population Register, and individuals with a known address 
in Denmark were asked to complete a questionnaire on measles and 
other diseases. Two groups were established based on the replies: a 
study group with a negative history of measles and a control group 
with a positive history of measles (see figure). All information 
supplied on diseases (excluding accidents, common infectious 

TABLE 1-ME.\SLES ST.\Tt:S IN GE:-<TOFTE AND COPENH.~GEN 

~ Gcntoftc Copcnh:3gen 

School Comb1ncd School Combaned 
rrcords (Clio) wuh sd(- rtcords (lfo) w.rh sdf-

- (n ~ 1989) reporung (%) (n•4320) reporung (%) 

.\1C'415kS <8 VT 

I 
67 69 80 8 1 

.\1<'3sks 8- io vr 13 15 5 7 

.\'\~3sl~s > 10 y~ ; 

I 
6 I 2 , 

Cumulauvc meade: nee M3 90 86 90 
Nomc:aslts 17 10 14 10 

Based on school hcahh records. 173 quest1onnaarcs from Gcncoftt. and 207 aocsttonnaJrc-s 
from Co~nhag:~n . 
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diseases, appendicectomy, and tonsillectomy), was checked with 
physicians or hospitals involved. 

In order to evaluate information on measles in general given in 
school health records, 1989 records from Gentoftc and 4320 from 
Copenhagen were analysed with respect to history and date of 
infection. The possible influence of birth order position on the 
occurrence and timing of measles infection was assessed from 
records of I 305 individuals who had measles under the age of8 years 
(ie, before school entry in Denmark), and from 262 who had measles 
at the age of8 years or older. Sera from 56 Gentofte residents with a 
negative history of measles, and from 59 ·with a positive history, 
were tested for specific lgG measles antibody by enzyme-linked 
immunosorbent assay(ELISA) technique.10 Detailed results will be 
reported elsewhere. Fisher's exact test or l test was used for 
statistical evaluation. 

Results 

86% of individuals (930 out of l 080) were traced from the 
Central Population Register (see figure). Response to the 
questionnaire was 71% (613 out of869) after one reminder. 
The final group comprised 252 individuals with a negative 
history of measles ( 10 I from Gentofte and 151 from 
Copenhagen). Mean age of the study groups was 38 years (32 
years in Gentofte, 41 years in Copenhagen). 

According t.o school health records, combined with self
reponing in adulthood, the cumuiative incidence of measles 
(90%) was similar in the two populations studied (table I). 
The populations differed in relation to age at measles 
infection, in that Copenhagen children were younger than 
Gentofre children. Birth order position of number 3 or more 
occurred more frequently in those with a negative history of 
measles than in those with a positive history (table 11); there 
was no difference between the Gentofte and Copenhagen 
groups. Specific IgG antibody was detected in 53 out of 56 
Gentofte individuals with a negative history of measles, and 
in all 59 controls. 

The diagnoses reported in the questionnaire, and verified 
by physicians or hospitals, were classified as shown in table 
Ill. This also shows the number of individuals in each 
category, and cumulative incidences in the study and control 
groups. There is a highly significant association between a 
negative history of measles and four disease categories: 
immunoreactive diseases, sebaceous skin diseases, 
degenerative diseases of bone and cartilage, and tumours 
(excluding cervical cancer and skin rumours). There was no 
difference in the results from Copenhagen and Gentofte. 
These four disease categories were designated "non-measles 
associated disease". Of 252 individuals with a negative 
history of measles, 60 (24%) had seventy three non-measles 
associated diagnoses. This group comprised 33 females and 
27 males. Of 230 conrrols, eleven non-measles associated 
diagnoses were found in 11 individuals(5%). Thus the risk of 
acquiring non-measles associated disease was increased by 
20o/o among individuals with a negative history of measles 
(I Oo/o of the population, see table I). This corresponds to a 
cumulative incidence . m the general population of 
approximately 2o/o. 
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T.~BLE 111-l'l'MBER OF 11'0 1\'IOUALS \l;'ITH VARIOUS DISEASES 

ACCORDI!:'G TO POSITIVE OR NEGATIVE HISTORY Of MEASLES 

252 individuals. 2}0 C'OnlfOh 

(Copcnhagon and 101 1ndividuah (Gcn1oftc) 
Gc.moflc) with (Gcntoftc) with WJth pcnltive 

ncgat1vt biuory ncg:uivc history history of 
of musics• of mc..ulet mudnt 

Diagnoses. No('fo) p:j: No(%) p:j: No(%) 

lmmunorcacuvc d1K2lO 19 (8) 0·005 9 (9) 0-008 5 (2) 
Sebaceous s.km du.e;un 

(inc! light mductd ccumas) 28 (II) <0-001 II (II) <0·001 4 (2) 
Miscellaneous 1kan dhnsu 7 (J) .. 5 (5) .. II (5) 
Skin tumour$ 5 (2) .. 2 (2) .. 6 (3) 
Cervical anccr 8 (J) .. 3 (3) .. I (OJ 
Tumoun other than 1k1n 

::md cervical cancer 

Dt-gcncraravc d1s~scs of 
15 (6) <0·001 7 (7) 0·001 I (OJ 

bone :md cartllagc 1) (4) 0-005 6 (6) 0·004 1 (0) 
Atopic: disases 15 (6) .. 9 (9) .. 17 (8) 
Other dtscuc-s 21 (8) .. 7 (7) .. 14 (7) 

Total no of diainoscs 129 .. .. 59 .. .. 60 .. 
Non-mosla associated 
d1agnota 73 .. .. 33 .. . . II .. 

Total no ofinchviduals 
wjth diagnoses 105 (43) <0-001 45 (45) <0·001 58 (25) 

Individuals with non-mcadc:s 
associated daagnoscs 60(24) <0·001 25 (25) <O·OOJ J 1 (5) 

•7 deaths not included: 3 suicides; 1 congcniLal hcan di~ea:.e; 3 a:nct:r(lestis; uterus; bbsr 
cr:lllcubem~). 

t3 deaths (all su icides) not mduded. 
*F1shcr·s exact tc:sl {onc:·5idcd p values). 

Of 60 individuals with a negative history of measles who 
had non-measles associated disease, 20 (33%) had a birth 
order position of number 3 or more, a higher percentage than 
for all those with a negative history (see table II). 

Immune Serum Globulin (JSG) 

Although the questionnaire did not ask whether ISG was 
administered after measles exposure, this information was 
provided for 1 3 individuals with a negative history of measles 
( l 0 from Gentofte and 3 from Copenhagen). Of this small 
group, there were 3 cases of chondromalacia, and l each of 
lupus erythematosus and Scheuermann's disease; 8 had 
no non-me4sles associated diagnoses. In 2 cases of 
chondromalacia the diagnosis was established when the 
individuals were 17 years old; both had received ISG before 
the age of 1 year. In the third case, the diagnosis was estab
lished at the age of36 years; ISG had been given after measles 
exposure at the age of 9 years. 

Disease Categories (table III) 

Immunoreactive diseases.-Among the 19 individuals with a 
negative history of measles, the diagnoses were: 9 arthritis; 4 
iridocyclitis (I with possible ankylosing spondylitis); 1 lupus 
erythematosus; I constrictive pericarditis; I thyroiditis; I 
connective tissue disease, with continued fever, arthralgia, and 
pulmonary and possibly cardiac involvement; I sarcoidosis plus 
Crohn's disease; 1 lung disease with breathlessness, hilar node 
involvement and radiographic pulmonary -mottling. Other 
diagnoses in these 19 individuals included: 6 sebaceous skin 
diseases; 3 benign tumours (popliteal hygroma; sublingual cyst; 
mixed parotid tumour); 2 degenerative diseases ofbone or cartilage 
(lumbar Scheuermann's disease, patellar chondromalacia); I 
peroneal nerve paralysis; I orchitis; I epididymitis; 1 
nephrolithiasis; I splenomegaly. Among the 5 individuals with a 
positive history of measles the diagnoses were: I definite MS and I 
probable; I arthritis; I Crohn's disease; I rheumatic fever. 

Sebaceous skin diseases. - Among the 28 individuals with a negative 
history of measles, the diagnoses were: 18 seborrhoeic dermatitis 

3 

and/or light-induced eczema; 4 severe acne; 2 rosacea; 2 perianal 
abscess (I with fistula); I perioral dermatitis (rosacea-like); !lichen 
planus pilaris. Other diagnoses in this group included: 6 
immunoreac1ive diseases; 4 alopecia; 3 generalised folliculitis; 2 
pityriasis amiantacea; 2 anal fis1ula; I aphthous stomatitis; I tibial 
fibroma. Among the 4 individuals with a positive history of measles 
the diagnoses were: 3 seborrhoeic dermatitis; 1 miliaria rubra. 

Tumours.-Among the IS individuals with a negative history of 
measles there were single cases of the following: seminoma of testis; 
adenomatoid tumour of epididymis; mixed parotid tumour; 
epidermoid tumour of spinal cord; tibial fibroma; osteoid osteoma of 
femur; lipoma of spermatic cord; tumour of vocal cords; benign 
breast tumour; cholesteatoma; sublingual cyst; labial cyst, popli1eal 
cyst; vaginal cyst; brainstem plaque detected by radioisotope scan 
and accompanied by central nervous system symptoms. The single 
diagnosis among individuals with a positive history of measles was 
exostosis offemur._Among those with a negative history of measles, 
5 cases of malignancy were registered. 3 had died of cancer (blast cell 
leukaemia, carcinoma of uterus, carcinoma of testis), and therefore 

·data on measles from school health records could not be combined 
with self-reporting. 2 cases had been combined with self-reponing: 
seminoma of testis (mentioned above) and basal cell carcinoma 
(other diseases, table Ill). Among those with a positive history of 
measles there were no registered malignancies other than cervical 
cancer. 

Degenerative diseases of bone and cartilage.-Among the II 
individuals with a negative history of measles the diagnoses were: 5 
Scheuermann's disease (1 with osteoarthritis of hip, I with 
arcolysis); 3 patellar chondromalacia (I accompanied by 
iridocyclitis, I by Scheuermann's disease); I osteoarthritis ofknee; I 
arcolysis; I otosclerosis. The single diagnosis among individuals 
with a positive history of measles was Scheuermann's disease. 

Other diseases.-Among individuals with a negative history of 
measles who did not have non-measles associated diseases, some 
other diagnoses may be related to the phenomenon of missed 
measles rash, although statistical association was not sho'W'Il for the 
following: nummular eczema; lichen planus; palmoplantar 
pustolosis; angular cheilitis; idiopathic lymphoedema; androgen 
insensitivity accompanied by possible pituitary tumour; pulmonary 
embolism (2). 

Discussion 

The data presented show that there is a highly significant 
association between the phenomenon of missed measles rash 
and later development ofimmunoreactive diseases, sebaceous 
skin diseases; degenerative diseases ofbone and cartilage, and 
certain tumours. 

The method of identifying individuals who have not had 
measles, based on school health records combined with self 
reporting in adulthood, has been shown w be valid. The 
cumulative incidence of measles in adults was studied in two 
areas which differed in age distribution of measles (as a result 
of socioeconomic factOrs), and was shown to be 90o/o. This is 
in agreement with another Danish epidemiological study on 
measles, 11 and with other observations. 12 It was also shown 
that most of those tested had specific measles antibodies, 
implying that they had been infected with measles v irus. 3 
individuals with a negative history of measles who were 
seronegative did not have any detectable disease. T hus, it is 
assumed that individuals who arc at risk of developing non
measles associated disease are those who have been infected 
with measles virus, but who never manifested a rash. In 
Denmark, about 1 o/o of 15-17-year-olds are seronegative for 
IgG by ELISA technique (C. H. Mordhorst, personal 
communication). This means that the group at risk 
constitutes 9o/o of the population. 
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