
GLANDULAR FEVER-LIKE ILLNESS
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Portsmouth and I.o.W. area pathological service*

SUSPECTED glandular fever is a common reason for patients
being referred by general practitioners for blood tests. In many

of these suspected cases, however, the diagnosis is not confirmed, and
the nature of the illness may remain obscure. This report describes
an attempt to achieve definite diagnoses in a series of such patients
with glandular fever-like illness. Throughout the report 'glandular
fever' will be used synonymously with 'infectious mononucleosis'.

Material
In the 128 cases investigated, glandular fever had been suspected,

usually by general practitioners, because of, inter alia, apparent
lymphadenopathy in an acute illness. Patients whose illnesses at
the time of referral had lasted for at least three months were ex-
cluded, as were those who presented with symptoms such as fever,
sore throat or jaundice, but without lymphadenopathy. Sometimes
suitable patients had to be excluded because there was not time for
full investigation. The decision whether to include a patient was
always made before a detailed history was obtained, and before the
patient was examined.

Methods
Clinical, and taking ofspecimens. A detailed history of the illness

was taken in each case. Any similar illness known in contacts was
recorded. Enquiries were made about any previous similar illness,
previous mumps and rubella, visits abroad in the previous three
months, and about any injection or vaccination in the month
preceding the onset of the illness.

All patients were examined, attention being directed to the general
appearance, to any rash present, and to the conjunctivae, optic fundi,
throat, lymph glands and spleen. The glands in each area were
graded according to size; 0, impalpable; ±, palpable but probably
*Present address, Dept. of Pathology, University of Otago Medical School,
Dunedin, New Zealand.
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normal; +, probably enlarged; + + intermediate degree of enlarge-
ment; + + +, very large, visible in the case of cervical glands.
Venous blood was taken from all patients. Blood films were made, about 1.5 ml

were anticoagulated with EDTA, and up to 15 ml were left to clot in a sterile
bottle. In most cases, also, 5 ml were placed under sterile conditions in 50 ml
of glucose broth (containing penicillinase) for culture.
The throat was swabbed in all cases, usually by making the patient swallow,

and then rubbing firmly both tonsils or tonsillar fossae. When a patient had
been ill for six days or less, another throat swab was used in the same way, but
immediately afterwards broken off into about 4 ml of Gey's buffered salt solution
or of digest broth, for virus isolation. Most patients were given containers for
specimens of faeces, and asked to provide samples on three successive days; when
used, the containers were to be kept, away from sources of heat, for collection
for virus isolation.
Most patients were seen again after an interval of from nine to 28 days, but

in case 84 only seven days elapsed and in cases 81, 101 and 109 the intervals
were 82, 52 and 31 days respectively. Notes were made of the patient's progress,
of any further treatment, and of the development of any similar illness in con-
tacts. The throat and previously-enlarged glands were re-examined. The general
practitioners provided progress reports on the four patients with glandular fever-
like illness who could not be seen again. In most cases, the blood count was
repeated and more serum obtained at these second visits; in some, however, this
was thought to be unjustifiable, especially in children who had recovered. A
second throat swab was often taken. Occasionally third visits were made.

General haematology. Standard methods were used. Wintrobe's erythrocyte
sedimentation rate (ESR) test was always set up within six hours of the blood being
taken. Two hundred consecutive nucleated cells were examined in the differential
leucocyte count.
Serum. This was separated from the clot under sterile conditions, and kept

frozen in the refrigerator ice-box (-5°C) while the case was being investigated.
Later, it was transferred to the deep freeze (-18°C) for long term storage.

Differential heterophile agglutination test (Paul-Bummell-Davidsohn). The
methods used have been described elsewhere (Penman 1966).

Brucella agglutinins. Serum was diluted with physiological saline to give, in
final volumes of 1.0 ml, a series of dilutions starting at 1 in 30. One drop of
concentrated Brucella abortus suspension was added by Dreyer pipette to each
tube, and all the tubes were well shaken. Incubation was for two hours at37°C, and the tubes were then placed in the refrigerator for two days. Readings
were made with a hand lens. Because of the pressure of other work, this test
had to be omitted in some of the cases in which the possibility of brucellosis
seemed remote.

Virus serology. Complement fixation tests for antibodies against certain
viruses were undertaken by Dr L. A. Hatch of the Public Health Laboratory,
Portsmouth. The method was that of Fraser and Hatch (1959) except that fixa-
tion was allowed to proceed overnight at 4°C, before the sensitized sheep cell
suspension was added. Included in the battery of antigens were those of the
influenza A, B and C viruses, of adenovirus, of R. burneti, of the psittacosis-
LGV group, and the mumps V and S antigens. Parainfluenza 1, 2 and 3 antigens
were also used when available, and other antigens were occasionally employed.
The rubella neutralization test was undertaken on sera from three cases by Dr
J. A. Dudgeon of the Hospital for Sick Children, Great Ormond Street, London.

Wasserman reaction. Wasserman tests were done on sera of all patients
aged 16 or more. Usually the second of paired sera was used.
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Tests for toxoplasmosis. The dye test (Sabin-Feldman) was performed by
Dr D. G. Fleck of the Public Health Laboratory, Swansea, in all but five cases
of glandular fever-like illness; the complement fixation test (CFT) was usually
carried out if the dye test was positive at a titre of more than 16. The methods
were those of Fleck and Payne (1963); their 'light extract' was used in the CFT.
Serum anti-streptolysin 'O' (ASO) titres. These were estimated by Dr M. T.

Parker at the Central Public Health Laboratory, Colindale, London. The method
used was based on that described by Gooder and Williams (1961), and a titre of
300 p/ml or more was taken as indicating recent streptococcal infection. The
sera from most of the early cases were not sent until after some months in deep
freeze storage. Each serum was tested at Colindale for sterility; two were con-
taminated and their results disregarded.

Bacteriology. The blood cultures were incubated at 37°C and were sub-
cultured on to horse blood-agar plates either on the first and third days or on the
second and fourth. The sub-cultures were incubated for two days aerobically.

Throat swabs were cultured aerobically on layered horse blood-agar and on
electrolyte deficient agar within six hours of being taken. Except in some early
cases, anaerobic blood-agar culture was also undertaken. All cultures were
examined after each of two days' incubation at 37°C. The amount of growth,
and the presence of colonies apparently of p haemolytic streptococci, Staphyl-
ococcus aureus, Candida albicans or of haemolytic organisms of the haemophilus-
parahaemophilus type were noted. Sub-cultures of such colonies were made and
Gram-stained films of these secondary growths examined. The numbers of
primary colonies selected for sub-culture differed from case to case, but more than
one was chosen if there were variations in colonial appearance or if suspicious
colonies were few.

13 haemolytic streptococci were tested by the impregnanted disc method for
sensitivity to bacitracin (0.2 U per disc), penicillin (20 U per disc), streptomycin
(200 pg per disc), chloramphenicol (50 ug per disc), tetracycline (50 pg per disc)
and erythromycin (10 pg per disc). Bacitracin-sensitive streptococci were
assumed to belong to Lancefield's group A (Maxted 1953); strains growing to
within 3 mm of the bacitracin discs were tested at the Central Laboratory,
Portsmouth, with antisera to Lancefield's A, C and G antigens. Organisms not
reacting with these sera were, in the later cases, referred to Dr Parker at Colindale
for further investigation. Suspensions of Staph. aureus were subjected to the
slide coagulase test.

Virus isolations. After appropriate preliminary treatment of faeces and throat
swabs, virus isolation was attempted by Dr L. A. Hatch in secondary monkey
(either rhesus or cynomologus) kidney, primary human amnion and HeLa cell
tissue cultures. In some cases only two tissue cultures were used. In many of
the first 50 cases, isolation was also attempted by inoculation of suckling mice.

Results
Of the 128 cases, three were cases of glandular fever in which

investigations had already been started at the time of referral to me
on account of certain unusual features; these three are not considered
any more in this paper. Of the remaining 125, 38 were finally
diagnosed as cases of seropositive glandular fever, six were of sero-
negative glandular fever (these six, and one other, are described in
detail by Penman 1968a) and 81 were considered not to be of
glandular fever. Forty-three of the cases of glandular fever showed
mononuclear leucocyte counts of over 4,000/cu.mm. at least once
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(15,000/cu.mm. in patients aged less than seven years), and at least
a quarter of the mononuclear cells in each case appeared atypical.
One other illness was thought to have been glandular fever in the
presence of lesser haematological abnormalities; there was a weakly
positive heterophile test in an illness that was investigated for the
first time in convalescence. These cases of glandular fever will be
considered again briefly after the cases of glandular fever-like illness
have been described.
Of the 81 cases considered not to be of glandular fever, the sera

in three showed anti-sheep cell activity after two per cent guinea-pig
kidney absorption. In two of these cases (one of serum sickness,
one of pregnancy) the agglutinins disappeared after absorption with
20 per cent guinea-pig kidney. In the third (case 41; streptococcal
sore throat), a low and declining titre of agglutinins was found in
three successive tests though the blood films showed no evidence of
glandular fever; it was thought that an immediately preceding illness
may possibly have been glandular fever. None of the 81 cases
fulfilled the haematological criteria described above for the diagnosis
of glandular fever; none showed more than about three per cent
atypical mononuclear cells.
Many different diagnoses were made in these 81 cases, but in some

only tentative diagnoses could be reached, and others remained
entirely undiagnosed. The following classification of the cases
into nine groups is therefore in places somewhat artificial.

1. In nine cases there was little evidence of acute glandular
enlargement or of other physical disease, although the illnesses were

In the 128 cases investigated, glandular fever had been suspected,
often prolonged. All the patients were female and over 16 years old;
amongst them were a medical student, a midwife, and a doctor's
sister. Slight lymphadenopathy noted at first seemed later to be
chronic rather than related to the current illness. A fear ofmalignant
disease probably existed in two of these cases, and an anxiety or
hysterical state was prominent in several; four patients showed
marked peculiarities of personality. Three of these four were
strange, withdrawn and introspective spinsters, and the fourth,
whose story showed a gross hysterical overlay, was a widow; the
youngest of these four was 39 years of age. No definite organic
diagnosis could be reached in any of the nine cases (apart from an
infected insect bite as a cause for some of the lymphadenopathy in
case 61), though the possibility of toxoplasmosis in cases 90 and 109,
and of streptococcal illness in the latter, is mentioned later.

2. The illnesses in four cases and the later part of the illness in
one other (case 120; prolonged pyrexia after initial mumps) seemed
to be of organic nature but defied all attempts at diagnosis. In one
case, however, Hodgkin's disease developed in the cervical glands
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two and a half years later. Each case seemed to be quite different
from the others and they will not be considered further. Some of
the group 9 cases (q.v.) may well be considered to belong more
properly in this group.

3. Diagnoses in eight cases became obvious mainly on clinical
grounds; several unrelated conditions were found. In one case slight
lymphadenopathy and constitutional disturbance represented the
onset of measles; in another, that of an unmarried girl aged 17 years,
the lymphadenopathy was not convincingly changed on recovery
from the 'illness', which proved to be early pregnancy. The lymph-
adenopathy in four others (cases 6, 61, 96 and 98) was, at least in
part, due to local causes outside the throat (e.g. skin infection or
eczema). There was a case (60) of serum sickness, and in case 102
probable infection with influenza C virus (serological evidence)
appeared to have been followed by a reaction to penicillin.

4. In 11 cases, serological or cultural evidence of virus infection
was obtained which, when taken in conjunction with the clinical
features, made it at least possible that the virus concerned played
some part in the illness (table I). The patients with evidence of
rubella or influenza infections were aged more than 11 years, whereas
all the other patients were under that age.
The exact duration of these illnesses is uncertain because, although

in most cases the day of onset was known, there was no distinct day
of recovery. However, normal health had apparently not been
regained three weeks after onset in cases 26, 85, 86, 121 and 125,
and in cases 95 and 100 the illnesses were even longer. In cases 26
(influenza A), 121 and 125 (rubella), the teenage patients seemed
not to want to recover quickly.

5. There was a group of 11 cases of undiagnosed, brief, febrile
illnesses; five of the patients were aged less than 11 years, and another
five were in the 11-21 year age range. All attempts failed to isolate
viruses from the throat in four cases and from the stool in eight
(neither attempted in two cases, and both in four), and in none of
the cases was there serological evidence of virus infection as a cause
of the illness. Nevertheless, it seemed likely that these were cases
of virus infection. There were symptoms referable to the upper
respiratory tract, with cough in some cases as well. The lymph-
adenopathy was usually slight. The blood neutrophil counts were
around the lower limit of normal, though a neutrophil leucocytosis
may have been a sign of bacterial infection in one case. Atypical
cells were few, and ESR's normal or only slightly raised. None of
the throat swabs yielded ,3 haemolytic streptococci. Aso levels
were normal except in two cases. In case 44, the level was 250 p/ml
after eight days of a second illness, and this abnormality might have
been related to an immediately preceding illness and sore throat; in
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TABLE I
ELEVEN GLANDULAR FEVER-LIKE ILLNESSES WITH EVIDENCE OF CAUSATIVE VIRUS INFECTION

Length
Case Age of First WBC First Serum titres Virus Presumed
no. (years) history count ESR 1st 2nd cultures infection

26

57

*85

*86

95

100

102

117

120

14

8

4

10

5

5

24

18

9

9 days

5 days

2 wks

2-3
weeks

I mth

1 I mths

19 days

4 days

4 days

1211 16 5 days

125 18 10 days

N=2,331
L= 3,465
Occas. At.L.
N= 1,750
L=2,400
T= 150
N= 3,230
L=4,250
v. occas. At.L.
N= 2,010
L=4,355
Occas. At.L.
N=6,660
L=2,997
Metamyelocytes
==111 E=444
Occas. T.
N=4,482
L= 2,241

N= 14,535
L=612

N= 3,256
L=924
Occas. T.
N= 1,479
L=2,703
E=459 T=51

N= 1,197
L=483 T=21

N=2,691
L= 3,381
T=207

4

50

6

9

30

18

22

3

5

11

8

40 80
against 'flu
'A'

320 320
against
adenovirus
80 -

against
adenovirus

80 80
against
RSV

80 80
against
RSV
320
against 'flu
'C'
16 256

against
rubella
640 640
against
mumps 'V'
80 160

against
mumps 'S'
<4 > 256
against
rubella
64 256

against
rubella

Stool x3 -ve

Adenovirus
from throat
and stool
ECHO 9
from stool

ECHO 9
from stool

Stool x3 -ve

Stool x3 -ve

Stool x3 -ve

Stool x2 and
throat swab
-ve

Stool xl -ve

Stool x3 and
throat swab
-ve

Stool x3 -ve

Influenza 'A'
virus

Adenovirus
type 1

ECHO type 9
(? adenovirus
also)
ECHO type 9

RSV

RSV

Influenza 'C'
virus

Rubella

Mumps (first
part of ill-
ness only)

Rubella

Rubella

*Brother and sister
N=neutrophils; L=lymphocytes; At=atypical; E=eosinophils; T=Tuirk cells; RSV=respiratory

syncytial virus
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case 97, the ASO level was 240 u/ml after 12 days' illness, and it is
just possible that this was a case of streptococcal infection modified
by treatment. In none of the cases were there high titres of toxoplas-
mosis antibody.

6. There were nine other cases of undiagnosed, brief, febrile
illnesses, as in group 5, but in each of these rubella seemed a possible
diagnosis. Four of the patients were aged between five and ten
years, the others being 12, 15, 18, 23 and 29 years old respectively.
All the undiagnosed cases in which there was a rash that might have
been rubelliform are included in this group (most of the rashes had
faded by the time of examination); in some of the cases, tender
enlargement of occipital glands was noted. In two women transient
joint symptoms appeared after a few days' illness. Rubella occurred
in contacts of the two patients without rashes. All but one illness
occurred in the period April*July, inclusive. Although this group of
cases was separated on clinical grounds from those included in
group 5, most ofthem also differed from the group 5 cases in showing
Turk cells in the blood. In other respects, the haematological find-
ings resembled those in the group 5 cases and, as in those cases, most
of the other investigations yielded negative results.

In one of the group 6 cases (29), adenovirus type 1 was isolated
from the throat swab, but there was no rise in antibody titre. No
virus was isolated from the throat of any of the other five patients
tested, or from the stool of seven patients, and no currently active
virus infections were diagnosed serologically. In case 56, there was
probably a concurrent streptococcal throat infection, but in the seven
other patients tested, ASO levels were normal, except for the unex-
plained finding of a titre of 260 p/ml in the first serum in case 43.
Only in cases 55 and 56 were P haemolytic streptococci found in the
throat; in the former case the streptococci did not belong to groups
A, C or G. None of the six patients tested showed serological
evidence of active toxoplasmosis.

7. In 15 cases (table Ila) a definite diagnosis of streptococcal
throat infection was made. In all but two cases, P haemolytic strep-
tococci were found in the throat, and the serum ASO level was at
least 300 p/ml or showed a two-fold rise (in the presence of group A
streptococci) if below that level; in cases 41 and 84, with negative
throat cultures but no other clinically obvious site of streptococcal
entry, at least one ASO level was above 500 p/ml. The prominent
'glands' in case 23 were in fact parotid cysts. In eight more cases
(table HIb) streptococci were isolated, but the ASO levels were
normal (<200 p/ml). Each of these illnesses, however, was also
thought probably to be of streptococcal aetiology; indeed, they
much resembled the cases of proved streptococcal infection, al-
though there was a difference in age incidence (see tables Ila and Ilb).
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In these two groups of streptococcal illnesses:
(a) Cervical lymphadenopathy was often considerable. Twelve of the 19 cases

of glandular fever-like illness in which at least two-plus lymphadenopathy was
found are included in tables Ila and Ilb (a few other streptococcal and non-
streptococcal patients stated that cervical swelling had been visible before
examination), and, even amongst the other seven, streptococcal infection may
have been present in four (cases 8, 56, 83 and 88; tables Ilc and III). The spleen
was occasionally palpable.

(b) Pharyngitis, even in those with tonsils or those to whom no antibiotics had
been given, was often mild.

(c) Recoveiy was frequently delayed, though drugs to which the organisms
were apparently sensitive were given in many cases. In several of the longer
illnesses a characteristic relapsing course was noted. No rheumatic fever was
known to have occurred subsequently.

(d) All the streptococci isolated were sensitive to penicillin, streptomycin,
chloramphenicol and erythromycin, but resistance to tetracycline was common
(group A streptococci were found in 17 cases; they were resistant to tetracycline
in five of these cases, and only slightly sensitive in three).

(e) The ESR was raised most in group A p haemolytic streptococcal infections,
but often normal when other P haemolytic streptococci were isolated.

(f) The blood neutrophil counts were frequently normal, even in untreated
cases. Some cases showed a monocytosis. Follow-up tests often showed a
lymphocytosis, relative in four cases, absolute in two others.

,B haemolytic streptococci of identifiable group were isolated from
the throat in eight other cases of glandular fever-like illness (table
III), but the r6le of these organisms was doubtful. In case 56 there
may have been a streptococcal infection superimposed on a rubelli-
form illness. In case 63 the cervical lymphadenopathy was probably
caused by chronic infection of the tonsils and adenoids, and the
streptococci may have contributed to this, as they may to the illness
in case 109. It seems unlikely that the streptococci in the other five
cases were of any aetiological importance.

8. In table IIc are shown details of five cases which resembled
those included in tables Ila and lIb, except that ASO titres were
normal and no P haemolytic streptococci that could be assigned to
a group were isolated. Reasons for supposing that occult strepto-
coccal infections may have caused these illnesses are adduced in the
discussion. In case 8 there was also serological evidence of toxo-
plasmosis.

9. Table IV gives details of the six cases with a toxoplasmosis dye
test titre of at least 64. ln case 90, the titres may have been modified
by an eight-day course of treatment for toxoplasmosis given between
taking the first and second sera. In no case was a gland biopsy
carried out. Only in case 8 was more than two-plus lymphadeno-
pathy noted, and only in cases 53 and 90 were other than cervical
glands thought to be enlarged. Cases 90 and 109 are also included
in group 1. Ophthalmoscopic evidence of toxoplasmosis was not
found in any case.
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TABLE I1
EIGHT CASES IN WHICH THE ROLE OF ISOLATED STREPTOCOCCI WAS DOUBTFUL

First WBC p. streps.
Case Age, Type of illness count* First in Strep. ASO titres
no. sex (per cu mm) ESR throat group 1st 2nd

39 15M Mild, clinically "rubel- T=8,300 5 + + + A 80
liform", but no rash N=3,652

56 7F "Rubelliform" T=7,800 34 + A 290
N= 5,694

63 3M Large tonsils and aden- T= 8,300 3 + A < 100
oids; small cervical N= 3,320
glands. ECHO 6 virus
isolated

86 lOF ECHO 9 virus infection T=6,700 9 + + A <50 <50
N=2,010 See also table I

101 46M Small cervical and axil- T=7,700 1 + + D <50 e50
ary glands, skin N= 3,850 (convales-
esions on neck cent swab

only)
109 41F Relapsing fever, cervi- T= 6,000 1 + + + A 130

cal glands, headache, N= 3,960 (7j weeks
vomiting from onset)

See also table IV
110 5F Presumptive T= 6,000 10 +++ P <50 <50

toxoplasmosis N=2,940 (convales- See also table IV
cent swab

only)
117 18F Rubella T=4,400 3 + C 130 160

__ 3,256

*T=total; N=neutrophils

All 81 cases of glandular fever-like illness are included in the fore-
going nine groups; some are mentioned under more than one heading
if the diagnosis was not certain (e.g. cases 8 and 90) or if two or more
aetiological factors seemed to be concerned (e.g. cases 56, 61, 102
and 120). No diagnoses were made on the basis of positive Wasser-
mann reactions, blood cultures or brucella agglutination tests.
Wassermann reactions were all negative. Fifty-three of the blood
cultures were sterile, one produced a coagulase-negative staphyl-
ococcus and one a micrococcus; these organisms were regarded as
contaminants. Serum was tested for agglutinins against Brucella
abortus in 70 cases; no serum caused complete agglutination at a
titre higher than 30.
Although this paper is primarily concerned with glandular fever-

like illnesses, certain comparisons between these conditions and
glandular fever itself seem worth including. Table Va shows that
the age distribution of patients with proved glandular fever in this
series differed markedly from that of patients with glandular fever-
like illness. A provisioial clinical diagnosis of glandular fever in a
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child was not often correct. Table Vb shows no clear-cut trends in
the seasonal incidence of either type of case; this table includes only
those cases investigated during the year October 1962-October 1963,
as it was only during that time that all cases referred from certain
survey areas were being investigated (see Penman 1966). Table Vc
shows that the ESR is by no means always normal in true glandular
fever, and table Vd shows that patients with this condition may
harbour P haemolytic streptococci in their throats, though in this
series the majority of these streptococci did not belong to Lancefield's
group A.
No large epidemic was encountered during the work, but a few of

the cases were associated in pairs or in threes. Thus, the patient in
case 25 (true glandular fever) harboured tetracycline-resistant fi
haemolytic streptococci in his throat; a month after the onset of his
illness, his girl friend (not included in the series) developed a glandu-
lar fevet-like illness apparently due to this type of organism. Cases
85 and 86 (ECHO 9 infections) and case 87 (true glandular fever)
occurred simultaneously in siblings in the same household. Cases
53, 60 and 61 also occurred as a group but investigations showed
that they were causually unrelated to each other.

Discussion
The group 1 cases resembled in some respects the common condi-

tion described by Kimbrough (1951) as pseudo-infectious mononu-
cleosis, although his cases differed in often being epidemic. In the
present cases some minor transient organic illness may have caused
slight glandular enlargement, so attracting the patient's attention.
A fear of malignancy probably existed in two cases. Other cases
have been investigated in which neither the patient, relatives nor
doctor seemed particularly concerned about the possibility of
glandular fever; it became obvious that all that was wanted was a
blood test to exclude leukaemia, and that the label 'glandular fever'
acted as a convenient pass-word to achieve that purpose.
The cases in groups 2 and 3 especially, show what a wide range of

completely unrelated disorders can be called glandular fever. It is a
convenient and fashionable diagnosis, one acceptable to patients,
impossible to disprove clinically, implying a good prognosis, and not
demanding any particular form of treatment. Some of the cases in
group 3 demonstrated the importance of searching for a local cause
for lymphadenopathy, especially when the latter seems to be con-
fined to one group of glands.

Identifiable virus infections were unexpectedly few. The most
frequently found was rubella, three cases showing conclusive sero-
logical evidence of recent infection. Some of the cases included in
group 6 would also perhaps have shown evidence of rubella if the
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neutralization test had been available at the time these cases were
being assessed. The evidence of adenovirus infection in case 57
appears conclusive, though the antibody titre rose unusually early
in the illness. In cases 26 (influenza A) and 102 (influenza C) the
serological evidence suggests that the viruses named probably
played a part in the illnesses. In cases 85 and 86, the laboratory
diagnosis of infection with ECHO type 9 virus was based solely on
the isolation of the virus from the stool. Sabin, Krumbiegel and
Wigand (1958) considered that clinical illness occurred in 85 per
cent of infections with this virus, so that finding this virus in an
otherwise undiagnosed glandular fever-like illness shows it to be
the probable cause. By contrast, in cases 95 and 100 the evidence of
infection with respiratory syncytial virus is weaker. Cases 85 and 86
were of longer illnesses than those described as typical of ECHO
type 9 virus infection by Lerner, Klein, Cherry and Finland (1963),
and the illnesses in cases 121 and 125 were much longer than typical
attacks of rubella. Some patients seemed content to recover slowly,
as already mentioned, and in some cases undetected second infec-
tions may have occurred. However, with the advent of specific
virological tests for rubella, our clinical concept of this disease may
be widened (Plotkin, Dudgeon and Ramsay 1963).
The failure to identify infecting agents in the groups 5 -and 6 cases

does not exclude a virus aetiology. In some cases a single serum
may have been taken too early in the illness to show an abnormal
antibody titre. Even when well-spaced pairs of sera were taken,
rising titres may have been missed because the range of antigens used
for testing was too limited. Viruses may not have been isolated
because of delay while the specimens remained unrefrigerated
awaiting collection; on the other hand, ECHO, Coxsackie, adeno-
and polio-viruses were successfully isolated in other cases. More
likely explanations are that any virus present was unable to survive
in the bowel or to multiply or produce cytopathic effects by the
methods used.
Many of the group 6 cases did not show the lymphadenopathy

characteristic of rubella. Nevertheless, the rashes and conjunctival
suffusion in several cases supported that diagnosis, as did the joint
symptoms in the two adult females. The finding of Turk cells is
also typical of rubella (Hynes 1940). Splenomegaly, as in case 29,
is an unusual finding in this disease, but Harries and Mitman (1951)
stated that occasionally the spleen is palpable; the significance of
adenovirus in this same case is not clear. Like rubella, ECHO and
Coxsackie viruses have been noted to cause rashes and lymphadeno-
pathy (Lerner, Klein, Cherry and Finland 1963), and the rashes of
ECHO virus infection may indeed closely simulate that of rubella
(Young and Ramsay 1963). Perhaps some of the group 6 cases
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represented infection with these other viruses.
The apparent absence of streptococci in the properly-taken throat

swabs in cases 41 and 84 can be explained in several ways. In both
cases antibiotics had been given and the throat was swabbed only
once in the acute stage. Streptococci may have been present deep
in the tonsils, but not on the surface. They may have died before
being cultured, though Moffett, Cramblett and Black (1964) found
that group A streptococci survived well on dry swabs. The condi-
tions of culture may not have been suitable for the growth of some
streptococci or for the production of d haemolysis (Herbert and
Todd 1944; Edward, Crowley, Topley and Moore 1947; Feller and
Stevens 1952). Whatever the reasons, others have often failed to
isolate streptococci from the throat when there was good reason to
believe that they were present. There have been failures in scarlet
fever patients (non-surgical) shown later to be harbouring strepto-
cocci (Edward, Crowley, Topley and Moore 1947); in children whose
negative swabs had been preceded and followed by positive ones
(Nicholas and Steele 1962); in children from whom only one of paired
swabs had yielded streptococci (Breese and Disney 1954); in groups
of children in whom the incidence of positive results varied with the
isolation methods used (Mozziconacci et al. 1960); and in occasional
patients with sore throat and rising ASO titres (Commission on acute
respiratory disease 1945).
The failure of the ASO to rise in the four cases of probable strep-

tococcal infection in which paired sera were taken may have been
because sulphonamides or antibiotics were given. Failure of ASO
response in streptococcal infections, however, is well documented
(Mote and Jones 1941; Anderson, Kunkel and McCarty 1948), and
occasional strains of group A streptococci do not produce strep-
tolysin 'O' (Todd 1939; Herbert and Todd 1944).

If streptococcal infection may fail to raise the ASO titre, and if
streptococci in the throat can escape detection, then presumably
such an infection may occur in the absence both of an ASO rise and of
demonstrable streptococci. This may have happened in the five cases
listed in table Ilc. It may well be that some patients with glandular
fever-like illness and showing very large cervical glands, neutrophil
leucocytosis or a high ESR do have a streptococcal infection, even
though cultural and serological tests for the organism are negative.
Many have tried to distinguish streptococcal from non-strepto-

coccal pharyngitis before the results of laboratory tests were known
(Commission on acute respiratory diseases 1944, 1945; Breese and
Disney 1954; Brumfitt, O'Grady and Slater 1959; Stillerman and
Bernstein 1961). In general, the results of these attempts were dis-
appointing. Brumfitt, O'Grady and Slater (1959) doubted whether
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streptococci found in sporadic cases of sore throat were really the
primary cause, even if the ASO titre rose; they were unable, however,
to demonstrate any other cause in their cases.
An increase in mononuclear cells during convalescence from

streptococcal infection was noted long ago (Tileston and Locke
1905), and could be a confusing finding in cases clinically resembling
glandular fever. Atypical cells, however, are few (Keefer 1939).
Many of the present cases were thought to be of glandular fever
because sore throat and lymphadenopathy had failed to respond to
antibiotic therapy, and in four cases showing little response to a
tetracycline drug the streptococci were at most only slightly sensitive
in vitro to this drug. Mitchell and Baber (1965) and Robertson
(1965) have previously drawn attention to the frequent occurrence
of tetracycline resistant streptococci.
By the criteria of Beverley and Beattie (1958), no case showed

enough antibody against toxoplasmosis to make a diagnosis of this
disease "very highly probable". These authors, however, believed
that many cases with relatively low antibody titres were probably
also cases of toxoplasmosis. Case 110 was considered to be such a
case. Apart from the unproved suspicion of streptococcal infection
in case 8, no organic disease other than toxoplasmosis was diagnosed,
even tentatively, at the time of the investigation in any of the cases
shown in table IV. This contrasts with the series as a whole, in
which a reasonably firm diagnosis was made in about half the cases.
Thus perhaps two or three of the cases included in table IV may
really have been cases of toxoplasmosis in spite of the relatively low
antibody titres. Possibly correlating with these low titres is the
limited degree and distribution of the lymphadenopathy. It may
also be that these illnesses were due to some transient infection
superimposed on mild underlying toxoplasmosis. The late develop-
ment of Hodgkin's disease in case 66 is interesting in relation to
Keel's finding (Keel et al. 1963, quoted by Jones, Keen and Kimball
1965) of elevated toxoplasmosis antibody titres in 14 patients at the
onset of malignant lymphoma.

If the cases of glandular fever-like illness had been accepted as
cases of glandular fever, the latter might have been thought to be
mildly infectious. Thus, glandular fever cases 25 and 87 were each
associated with clinically rather similar illnesses in contacts. Investi-
gations showed, however, that the contacts had illnesses other than
glandular fever. Cases 53, 60 and 61 occurred within a short time
of each other, and the patients lived along the same 100-yard
stretch of country lane. The illness in case 53 started about 19 June
1963, and was considered to be heterophile negative glandular
fever, possibly toxoplasmosis. The patient in case 60 became ill with
serum sickness on 26 July, while in case 61, in which the illness started
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on 24 July, the lymphadenopathy appeared at least in part to be due
to local skin infection. Thus it is clear that what appeared super-
ficially to be a little epidemic of glandular fever was in fact composed
of entirely unrelated illnesses.

Reliance on clinical appearances alone also makes it appear that
glandular fever may sometimes affect the same patient more than
once. In the present series, cases 39 and 70 relate to one and the
same patient. As case 39 he suffered a glandular fever-like rubelli-
form illness; as case 70 he suffered true glandular fever four months
later.

Finally, it is emphasized that the blood films in the cases of
glandular fever-like illness described in this paper did not show
evidence of glandular fever. The nature of cases resembling glandu-
lar fever both clinically and haematologically (but having a negative
differential heterophile reaction) is discussed in detail elsewhere
(Penman 1968a, b).

Summary and conclusions

The nature of cases clinically resembling glandular fever, but
without the typical haematological changes, has been investigated.
The most frequent identifiable aetiology was fi haemolytic strepto-
coccal infection of the throat. Certain features of this type of infec-
tion are emphasized. Identifiable virus infections were few; the
most frequent was rubella. These virus infections sometimes led to
protracted illness. Rubella or other virus infection was suspected in
several cases in which the final diagnosis was uncertain. No very
strong toxoplasmosis antibodies were found, but it seemed that
toxoplasmosis, alone or in combination with other factors, may have
been the diagnosis in occasional cases even though antibody titres
were low. In about half of the 81 cases, no definite diagnosis was
made. Slight, chronic, lymphadenopathy, unrelated to the current
illness, was sometimes the basis of a mistaken clinical diagnosis of
glandular fever, particularly in anxious or hysterical unmarried
women. A fear of malignant disease was occasionally apparent.
A clinical diagnosis of glandular fever is usually wrong, especially

in children; the chances of making an alternative diagnosis are
highest in patients with large glands.
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