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full primary course of immunisation.) Normally a primary
course of immunisation against pertussis would be completed
by one year. In 1978, however, only 22% of children under
4 years of age in the City of Birmingham had received the full
immunising course of three doses of vaccine. Only one of the
117 children under 4 years of age in our series was fully im-
munised. The difference between the Birmingham and hospital
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figures is significant (X2=29-376; p <0-001). This strongly
suggests that immunisation does protect against the more
serious complications of the disease, including cyanotic and
apnoeic attacks and convulsions, which may cause brain damage,
and pulmonary infections, which may lead to chronic lung
disease.
The decline in the diphtheria and tetanus immunisation

acceptance rate, which accompanied the fall in pertussis
immunisation-though to a less degree-is also worrying. In
1978 only 503% of children under the age of 4 had received a
full primary immunising course against diphtheria and tetanus.
The unexpectedly high proportion of children in our series who

had been immunised against diphtheria and tetanus suggests
a positive decision by their parents to omit pertussis immunisa-
tion from the schedule.

Despite the considerable controversy about the safety of
pertussis immunisation the National Childhood Encephalopathy
Study Group found no statistically significant association
between encephalopathy and recent immunisation.6 We carried
out a survey among paediatricians and physicians specialising
in infectious diseases in the Birmingham area, and failed to
discover any case of immunisation-associated encephalopathy
seen by them during the past five years.
Our findings suggest that immunisation protects children

against the more serious complications of whooping cough and
is not associated with serious adverse reactions. We therefore
strongly encourage the use of the pertussis component along
with diphtheria and tetanus immunisation in all children who
have no specific contraindications to its use.

Immunisation figures were obtained from Birmingham AHA(T)
and the West Midlands Regional Health Authority. We thank Dr
Anne Fellows and Dr A Penman for help in abstracting the informa-
tion, and Dr S Green and the paediatricians of Birmingham for
helping with the survey.

References
1 Church MA. Evidence of whooping cough vaccine efficacy from the

1978 whooping cough epidemic in Hertfordshire. Lancet 1979;ii:188-90.
2 Jenkinson D. Outbreak of whooping cough in general practice. Br MedJ7

1978 ;ii :577-8.
3 Pollard R. Relation between vaccination and notification rates for

whooping cough in England and Wales. Lancet 1980;i :1180-2.
Miller CL, Fletcher WR. Severity of notified whooping cough. Br MedJ7

1976;i :117-9.
5Ditchburn RK. Whooping cough after stopping pertussis immunisation.

Br MedJ7 1979;i:1601-3.
6 Bellman MH, Miller DL, Poore PD, Ross EM. National Childhood

Encephalopathy Study-a preliminary report. Arch Dis Child 1979;54:
970.

(Accepted 13 October 1980)

SHORT REPORTS

Cold agglutinins accompanying
Mycoplasma pneumoniae infection

Raised titres of cold agglutinins have been found in as many as half of
cases of atypical pneumonia.1 It has been suggested that these anti-
bodies are produced in response to the I-like antigen on the infecting
organism, Mycoplasma pneumoniae,2 but direct evidence for this
claim is lacking. Furthermore, although the occurrence of acute
haemolysis in these cases is usually related to the thermal amplitude
of the agglutinin, this correlation is not always observed.4 We describe
a patient with an M pneumoniae infection complicated by severe
haemolysis and report some serological findings relevant to these
questions.

Case report

The patient, a 57-year-old decorator, presented with a one-day history of
jaundice, pallor, and dark urine. Two days before he had been discharged
from our care after completing a course of benzyl penicillin for what had
seemed a typical bacterial chest infection. He had improved symptomatically
and was thought well enough to continue treatment at home with oral
antibiotics. His symptoms worsened, however, and on this second admission
chest radiography showed increased shadowing in both upper zones in
addition to the new features of jaundice and frank haemoglobinuria. His
haemoglobin concentration had fallen from 14-3 g/dl three days previously to
9-8 g/dl and a blood film showed red cell agglutination, spherocytosis,
erythrophagocytosis, and some atypical lymphocytes. The direct antiglobulin

test was positive with anti-C3 and -C3d. His blood urea concentration,
previously normal, had risen to 19 mmol/l (114 mg/100 ml). An acute intra-
vascular haemolysis complicating anM pneumoniae infection now seemed the
most likely diagnosis, and this was later confirmed serologically. The patient
was nursed in a heated room and was treated with erythromycin 500 mg six-
hourly. Careful attention was given to fluid balance in view of his renal
impairment. Nevertheless, massive haemoglobinuria persisted for another
week, and 4 units of washed red cells were transfused to relieve the pro-
gressive anaemia. Thereafter he improved symptomatically, his blood urea
concentration fell to normal, and he was discharged home three weeks after
the onset of the haemolysis.

Specificities for cold agglutinin and mycoplasma anti-
body in serum of patient with mycoplasmal pneumonia

Cold agglutinin Mycoplasma
titre (4'C) CF titre

Unabsorbed serum 640 20480
Absorbed serum Nil 20480
Eluate 640 160

The cold agglutinin titre at 4°C was 1024 against adult (I) cells, and at
room temperature a clear-cut anti-I specificity was demonstrable. Although
agglutination was barely detectable at 32°C, it was possible to demonstrate
C3 on red cells incubated with the patient's serum at strictly observed
temperatures up to 370C using an indirect antiglobulin test. In addition, the
patient's serum was absorbed with group 0 red cells at 4°C and an eluate was
prepared from the washed cells at 37°C. The unabsorbed serum, absorbed
serum, and eluate were then tested for cold agglutinins and complement-
fixing antibodies to mycoplasma. The results are shown in the table.
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Comment

The ability of this patient's serum to bind complement to red cells
at physiological temperatures is consistent with the clinical picture of
severe haemolysis. Although agglutination was not demonstrable
above 32°C IgM molecules were presumably bound in sufficient
numbers to initiate efficient complement activation even at 37°C. The
results of the absorption experiment clearly show independent
specificities for the cold agglutinin and the mycoplasma antibody, and
are therefore at variance with the suggestion that these cold ag-
glutinins are cross-reacting mycoplasma antibodies.2 3

We thank Dr Hillas Smith for permission to report on one of his patients.
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Transolfactory spread of virus in
herpes simplex encephalitis*
Unlike most encephalitides, acute necrotising encephalitis caused
by Herpesvirus hominis type I exhibits several unique features,
including a tendency to affect the limbic system, often asymmetrically
and resulting in maximal damage to one or other temporal lobe. In a
recent case' herpesvirus was especially prevalent throughout the limbic
system and in the necrotic olfactory bulbs, suggesting that transolfac-
tory spread of virus may be important in pathogenesis. The next three
cases were therefore similarly investigated.

Case reports

Case 1-A 78-year-old man was admitted in coma after three days of
rapidly progressive confusion and drowsiness. Examination showed neck
stiffness, fever, and hypertension. The cerebrospinal fluid contained
25 x 109 red cells/I (25 000/mm3) and 82 x 106 white cells/i (82/mm3) (48%
lymphocytes); normal glucose and protein concentrations; and negative
Gram and Ziehl-Neelsen. He developed prolonged seizures, deteriorated,
and died after five days.
Case 2-A 66-year-old woman was admitted in coma after three weeks

of gradually progressive dementia, right-sided weakness, and convulsions.

V T-

Case 3. Electronmicrograph of intranuclear inclusion bodies in cell of left
olfactory bulb. Characteristic virions of herpes simplez are present, some of
which (arrowed) show unusual swelling, loss of nucleic acid core, and partial
fragmentation of thin nucleocapsids, presumably resulting from adenine
arabinoside. x 26 000 (original magnification).

Neck stiffness, right hemiplegia, and fever were present. CT brain scan was
normal, and bilateral carotid angiograms showed brain swelling. Cerebro-
spinal fluid contained 40 x 108 white cells/l (80%/ lymphocytes) and 2-8 g
protein/l; Gram and Ziehl-Neelsen stains, culture, and complement fixation
tests for herpes, mumps, and measles viruses gave negative results. She died
four days after admission.

Case 3-A 2+-year-old girl was admitted after a "febrile convulsion."
She presented with pharyngitis, otitis media, fever, and a 12-hour history of
left-sided facial twitching. The electroencephalogram and CT brain scan
suggested encephalitis. Cerebrospinal fluid was normal. Viral studies, which
included complement fixation tests on serum and cerebrospinal fluid, and
culture of cerebrospinal fluid, throat, and rectal swabs gave negative results.
Adenine arabinoside was started on the third day but she continued to
deteriorate and died on the seventh day.

In each of these cases the brain showed all the features characteristic of
acute necrotising encephalitis, including unilateral swelling and necrosis
of the temporal lobe, panencephalitis without inclusion bodies, and abundant
herpes simplex virus on electron microscopy. Herpes simplex virus was
especially prevalent in the left and right temporal lobes and throughout the
limbic system in cases 1 and 2, but in case 3 the virus was more evenly
distributed throughout both hemispheres. Interestingly herpes simplex
virus was found in the necrotic olfactory bulbs (figure). Necrotic cells con-
taining herpes simplex virus were found in both right and left bulbs in each
case and were associated with pronounced degeneration of myelinated
fibres and prominent astrocytosis and gliosis in the olfactory tracts.

Comment

The route by which herpes simplex virus enters the brain in acute
necrotising encephalitis is unknown. Haematogenous spread is the
usual explanation, though in most cases no primary focus is found out-
side the nervous system. After the isolation of latent herpes simplex
virus in various sensory ganglions,2 3 a theory was formulated whereby
virus supposedly reaches the floor of the cranial fossae via tentorial
branches from the trigeminal ganglia.4 My findings, however, would
implicate a more direct route. The presence of herpes simplex virus
in the necrotic olfactory bulbs, the degeneration in the olfactory tracts,
and the distribution ofthe virus within the rhinencephalic areas suggest
that the olfactory apparatus is the principal pathway in the pathogenesis
of acute necrotising encephalitis in man.
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Acute haemolysis and renal failure
after nomifensine overdosage

Nomifensine is an antidepressant unrelated to the tricyclic or tetra-
cyclic drugs. No serious toxicity has been reported after overdosage,1-3
but we report a case of acute haemolysis and renal failure requiring
haemodialysis in a patient with nomifensine poisoning.

Case report

The patient, a previously well 25-year-old woman was admitted two hours
after allegedly taking nomifensine 2 g (80 capsules), nitrazepam 100 mg, and
chlordiazepoxide 300 mg. She had been prescribed nomifensine six months
before and had taken it regularly for three months and then intermittently.
On admission she was unconscious although responding to stimulation, her
blood pressure was 110/70 mm Hg, and her pulse was regular at 120/min.
She regained consciousness after six hours but remained drowsy. Two days
later she complained of bilateral loin pain and was noted to be pale and oligu-
ric. Her plasma and urine were the colour of creosote and there was evidence
of acute intravascular haemolysis. Her plasma haemoglobin concentration
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