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Introduction

The clinical picture of smallpox is not always classical but varies from patient to
patient depending upon the immunity status of the individual, the variety and perhaps other
factors. For purposes of diagnosis as well as prognosis, the clinician, therefore, should
be acquainted with the different clinical varieties, Recent studies in Madras by the author
have also shown that the clinical variety of smallpox may also be correlated with the rate
of transmission of infection to exposed contacts.

Existing clasgsification

The old classification of smallpox cases (Curschmann, 1875)1 into the haemorrhagic form,
consisting of two types "purpura variolosa" and "variola pustulosa haemorrhagica" and the
non-haemorrhagic form consisting of the "confluent", the "semi~confluent", the "discrete",
and the "modified" types is still followed by some. This classification is based principally
on the density of rash, Extensive clinical experience has shown that this classification
does not provide much help either with respect to diagnosis or in establishing the prognosis
of a case, " ’

Dixon (1962),2 avoiding the old terminology, has classified smallpox into nine clinical
types. He purposely avoided the word "haemorrhagic', although recognizing the existence of
this clinical entity, and termed it "fulminating" instead. Further, he recognized that the
denisty of rash is not, by itself, of much diagnostic importance. Rightly, he introduced
into his classification four types depending upon the nature and the evolution of lesions,
Unfortunately, however, he listed three additional types based solely on the actual number of
lesions on the body and called them by rather ambiguous terms, viz. the "discrete", "mild"
and "abortive" types which have the inherent defect of being open to considerable subjective
interpretation.

The Madras classification

From the author's clinical experience in caring for nearly 30 000 cases of smallpox
during the last 25 years, two basic conclusions could be drawn:

1. That haemorrhagic smallpox is an entity, clinically and epidemiologically different
from the non-haemorrhagic form and that the occurrence of haemorrhages into the skin and/
or mucous membranes have definite prognostic importance,

2. That the number of lesions or the demnsity of rash in the non-haemorrhagic varieties,
is of secondary importance in assessing the prognosis and that it is the nature and the
evolution of the lesions which determine the prognosis and not the number of lesions a;bhg,
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Based on these conclusions, a classification scheme was developed and has been used |

in Madras since 1861 with good results. Though it cannot be claimed to be perfect, it is a
simple, workable and functional classification.

Four clinical varieties are defined in this classification, the "haemorrhagic", the |
"flat", the "ordinary", and the "modified". These may be further divided into 12 clinical
types for more detailed studies, A brief clinical description of the four clinical varieties
and the 12 clinical types ig presented (Annex I).

The frequency of the clinical varieties

To determine the frequency and mortality rates of these different varieties, a detalled
study was made of a series of 6893 consecutive cases of smallpox admitted to the Madras
Infectious Disease Hospital during the last few years, Since, during the latter half oﬁ
this period, a smallpox eradication programme was active, it is possible that it may have .
diminished the frequency of severe varieties of smallpox to some extent,

‘Table 1 presents the proportionate frequency and mortality rates of the different
varieties and types among vaccinated and unvaccinated smallpox cases, As can be seen, the
classification is made in such a way that the varieties and types are arranged in the
descending order of their severity, thus helping in assessment of prognosis,

Further, the classification demonstrates that the density of rash per se has no ;
prognost1c significance, e.g., fatality rates were higher among "flat discrete' cases than
among "ordinary confluent" cases and, similarly, "ordinary discrete" cases were more freguently
fatal than "modified confluent" cases. Greater stress, therefore, is laid on the nature and
the evolution of lesions than on their density.

Table 2 shows the frequency of the clinical varieties in each group according to [
vaccinal status. Forty per cent. of all cases that occurred in persons with evidence of both
primary vaccination and successful revaccination were "modified" contrasted to 25% of cases
vaccinated only in infancy and 1.1% of those in the unvaccinated.

Successful vaccination for the first time after exposure changes, to a certain extent
the course of the disease since 8.7% of these cases assured a modified course compared to
only 1,7% in the unvaccinated. P

"Flat" cases were less prevalent in the vaccinated than the unvaccinated, but for |
"haemorrhagic" cases the picture is different. This variety occurred in a slightly greater
proportion amongst the vaccinated persons than the unvaccinated. Even in persons who ﬁad
both primary vaccination and successful revaccination marks, 3.2% of the cases were .

"haemorrhagic" suggesting that even successful revaccination offers little protection aéaihst
this variety.

Table 3 shows the frequency of the different clinical varieties with reference to sex.
In the vaccinated, 4.3% of the female cases were haemorrhagic as against 2.4% for males. In
the instance of "flat" cases, the proportion is slightly more among females whereas, in, the

unvaccinated, the proportionate frequency of "haemorrhagic" cases is the same but the "flat"
cases were more frequent in females than in males.

; f
Table 4 shows the frequency of clinical varieties with reference to.age., Both in the
vaccinated as well as the unvaccinated, the "haemorrhagic" variety was comparatively more ‘
frequent in adults beyond 14 years of age. This difference is more marked in the unvacclnated

with 8% of the cases in the 15~44 year age~group, and 16.9% of the cases in the age-group 45 .
and above, occurring in this group.



As regards the "flat" variety, it is comparatively more common in young children and
in older persons both in the vaccinated and unvacecinated, although the difference is more
marked in the unvaccinated. With an increase in age in the vaccinated, the proportionate
frequency of the "modified" cases decreases, probably as a result of waning immunity.

Table 5 shows the comparative frequency of the clinical varieties in pregnant women, non-
pregnant women, and males of the same age-group, 15-44. In the vaccinated, 18.8% of cases
in pregnant women were haemorrhagic contrasted to 2.3% of the male cases, and 2,2% of non-
pregnant female cases. Similarly, in the unvaccinated, 31.7% of cases in pregnant women were
haemorrhagic contrasted to 6.5% of cases in males and 5.4% in non-pregnant females, The
proportion of "flat" cases was similarly more frequent in pregnant women.

Summary and conclusion

A clinical classification should be simple and should help in the diagnosis and
prognosis of the disease. It has been found that the clinical variety of the disease may
also have a bearing on the transmission pattern. Experience shows that haemorrhages
occurring into the skin and/or mucous membranes in smallpox cases have definite prognostic
significance and there is every justification for classifying haemorrhagic smallpox cases as
a clinical entity. The density of rash, however, is not of much prognostic significance
when compared to the nature and evolution of the lesions. The classification proposed and
followed by the author since 1961 in Madras demonstrates these two basic principles.

From the frequency pattern, it is evident that in general the greater the vaceination
immunity the less the severity of the disease as far as the non-haemorrhagic varieties are
concerned. But in the case of the "haemorrhagic" variety, the frequency is not influenced
by the vaccination status. Even in successfully revaccinated persons in whom there were
no "flat" cases at all and among whom 50% of the cases were '"'modified", still 3.2% of the

cases were haemorrhagic. This again suggests that the "haemorrhagic” variety is little
influenced by vaccination,

In general, both vaccinated and unvaccinated females are more prone to experience the
severe varieties of smallpox, especially the "haemorrhagic’ form.

The haemorrhagic variety is far more frequent in adults beyond the age of 14 years
both in the vaccinated and in the unvaccinated though the severe varieties of non-haemorrhagic
smallpox were common in children. The frequency of the "modified" variety decreases with
increasing age among the vaccinated.

On comparing the frequency of different varieties in the pregnant women with non-
pregnant women and men of the same age-group, 15-44 years, it was found that the "haemorrhagic”
variety of smallpox is nearly eight times more common in the vaccinated and 5-6 times more
common in the unvaccinated, among pregnant women than non-pregnant women and men, respectively.

It is clear from these data that vaccination which offers protection against the
severe varieties of non-haemorrhagic smallpox does not seem to offer the same amount of
protection against the "haemorrhagic" variety. Further, women of the age-group 15-44,
especially the pregnant, in spite of the vaccinial status, are far more susceptible to severe
varieties of the disease especially the "haemorrhagic" form. Work is in progress to determine
what factors in pregnant women may be responsible for this increase of susceptibility. It
is presumed that the high level of cortisone in the blood of the pregnant women may have some
role to play. Experiments are being conducted in monkeys to study the disease enhancing
effect of cortisone. Recent studies of the "haemorrhagic" variety (Roberts et al., ;3
McKenzie et al., 19664) showed that in this variety of smallpox there are blood coagulation
defects which are not present in non-haemorrhagic forms, and that these changes are probably
the result of intense viraemia or virus toxaemia. However, the reasons for the occurrence
of such an intense viraemia in these cases is not known.
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ANNEX 1

CLINICAL DESCRIPTION OF THE
INDIVIDUAL VARIETIES AND TYPES OF SMALLPOX

Variety I ~ haemorrhagic

These highly fatal cases are characterized by the occurrence of haemorrhages into the
skin and/or mucous membranes at one stage or other in the course of the disease. The pre-
eruptive stage is usually prolonged to four or five days associated with severe constitutional
synptoms of severe headache, backache, vomiting, abdominal pain, pain in the chest, restless-
ness, pallor of the face and an anxious look. These toxic symptoms may continue after the
onset of focal rash, if the patient survives to that stage. Haemorrhages may occur through
any mucous surfaces. Sub-conjunctival haemorrhages are most common, Bleeding from the
gums, epistaxis, haematemesis, haemoptysis, haematuria and vaginal bleeding in women may
occur at any time, It is far more common in adults. Even successful vaccination does not
seem to offer as much protection against this variety as it does against the non-haemorrhagic
varieties. It is not uncommon to find a pregnant women dying of haemorrhagic smallpox in
spite of her being protected by primary infant vaccination as well as recent successful
vaccination within one year before exposure, The occurrence of this variety may depend upon
hormonal disturbances in the host which may make the host more susceptible to infection as
well as less resistant to the disease process.

Type 1 - early haemorrhagic

A highly toxic variety of smallpox with 100% fatality both in the vaccinated and the
unvaccinated. The constitutional symptoms of the pre-eruptive stage are very severe; this
stage is usually prolonged with the result that no frank rash may be seen before death although
careful observation will usually show a few abortive papules on the abdomen. Haemorrhages
into the skin and/or mucous membranes precede the rash on the skin, Characteristic are the
flushed appearance, the restlessness, air hunger, heaviness in the chest, an abdominal dis-
comfort tending to be colicky, facial pallor, excruciatingly severe backache, haemorrhages
into the various mucous membranes and awareness of impending death till the end. Death
usually occurs suddenly about the sixth to eighth day of disease.

In the absence of rash, these cases are likely to be misdiagnosed unless one watches
carefully for the abortive papulo-vesicular lesions which appear on or about the fourth day.
Smears from such lesions show sheets of elementary bodies of variola, It is not difficult
to diagnose if one thinks of it, The restlessness, anxious look, flushed appearance and
awareness of impending death are quite characteristic.

Type 2 - late haemorrhagic

The pre-eruptive stage may or may not be prolonged but the constitutional symptoms are
very severe and continue to be present even after the occurrence of focal rash.

Haemorrhages into the skin and/or mucous surfaces may occur in any stage of the disease
but usually they occur in the papulo-vesicular stage of rash. The lesions are usually flat
with haemorrhages into the base of the lesions. The cases are febrile throughout with
persistent constitutional symptoms. In a small number of cases, the lesions may mature
and become pustular. Death occurs before the eighth or tenth day of the disease. Among
survivors, haemorrhages stop gradually and the lesions, if flat, leave superficial scars
but the convalescence is prolonged.
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Variety II - flat

This variety is called "flat" because the lesions flatten out and remain buried in !
the skin at the time they should project from the skin as round vesicles. The pre-erupﬁive
stage is usually three or four days associated with the usual constitutional symptoms which
are more severe in nature and which continue after the onset of the focal rash. The
temperature continues to be elevated throughout. The focal lesions are exceedingly“slo ;
to mature and the vesicles at the usual time of maturation appear buried in the 'skin, There
is very little fluid in the lesions. The majority have haemorrhages into the bases of the
lesions (but not into the skin or mucous membranes). The lesions may have an erythematous
areola. They do not evolve further than the vesicular stage. Frank pustules are rare}y
seen though it is not uncommon to find a few pustules on the dorsum of the hands and feet
with flat lesions on other parts of the body. The distribution also may not be typically
centrifugal and may not conform to the classical picture. There is no umbilication, the
vesicles are not multilocular, Death occurs usually between the tenth to twelfth day of
fever, Among survivors, the scarring is superficial.

Type 3 ~ flat confluent

o
The "flat confluent" type has all the general characteristics described above. The
rash is confluent on the face and on the extensor aspects of the extremities. The patient

is febrile and toxic throughout and invariably has respiratory involvement (? viral pneumonltis)
which is not amenable to antibiotic therapy.

Type 4 -~ flat semi-confluent

This type is the same as Type 3 except that the rash is discrete on the extremities.
The constitutional symptoms and mortality rate, especially in the unvaccinated, are the same
whether they are Types 3, 4 or 5.

R

Type 5 - flat discrete

Nearly 30% of the "flat" cases in the vaccinated and 20% in the unvaccinated belong to
this type. The case fatality rate is equally bad irrespective of the type.

i

Variety III - ordinary

This variety is called "ordinary" to indicate that this variety conforms to the usual
description of a smallpox case. Patients experience the usual pre-eruptive stage of two or
three days with constitutional symptoms of varying severity. There is a general abatement
of symptoms at the time of onset of the focal rash though they may not completely disappear N
especially in the unvaccinated. The temperature tends to fall but may not reach normal 4
The lesions develop normally &as macules and progress and evolve into papules, vesicles | and
pustules in 8-10 days after the onset of fever. The lesions present typlcal characteristics
They are round, projecting over the skin, deep set and can be rolled between the fingers.'
They are "in" the skin, multilocular in nature and present typical umbilication in the:
vesicular and vesiculo-pustular stage. Umbilication disappears in mature pustules, They
are not usually surrounded by an erythematous areola, The distribution is usually centri- ‘
fugal, Extensor surfaces and convexities are more involved than the flexors and concav1t1es.
Rickett's sign is positive in the majority of cases and Gaspirini‘'s sign is positive 1n about
50% of cases. The lesions mature by about the thirteenth to sixteenth day and scabbing is f
complete by about the twenty-first to thirtieth day. Scabs separate 1eaving permanenf \m: '
scars; death in fatal cases occurs usually between the fourteenth to eighteenth day. "
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Type 6 ~ ordinary confluent

The lesions on the face as well as the extensor surface of extremities are confluent.
The temperature which tends to fall on about the fourth or fifth day rises again on the
seventh day and continues to be elevated till the scabbing is complete. Sometimes in

unvaccinated, the temperature remains elevated after scabbing is complete. This 18 associated
with a bad prognosis.

Type 7 - ordinary semi-confluent

The rash is confluent on the face but discrete on the extremities. Secondary fever
may occur in the vesicular and pustular stages but may be less severe and the temperature
comes down as soon as the scabbing starts, though in unvaccinated children it may persist.

Type 8 - ordinary discrete

The rash is discrete all over. There may or may not be secondary fever, but the
evolution of lesions will take the same time as Types 6 or 7. In some of these cases, the
nunber of lesions may be as few as two or three but still these two or three may take 12 to

14 days to scab. The evolution of lesions is not modified in spite of the fact that the
number of lesions are few.

Variety IV - modified

This variety of smallpox is so called because in these cases the characteristics and
evolution of individual lesions are modified, as well as the constitutional symptoms. Though
the majority may have comparatively few lesions, the number of lesions is not important as a
criterion in judging the variety. These cases have the usual pre-eruptive stage which lasts
about two or three days with moderate fever and headache. The temperature becomes normal
by about the eighth day as soon as the focal rash appears completely and there is no secondary
rise of temperature, The lesions which start as macules rapidly evolve into papules and
vesicles and scab without going through the pustular stage. Sometimes they scab in the
papular stage itself, Since in smallpox there is not much demarcation between the vesicular
and pustular stages, it is empirically taken that any case of smallpox in which the whole
rash has reached the scab stage by the tenth day of disease is modified, since normally by
the tenth day pustules are maturing in the usual course of evolution. In the characteristics
of the lesions there may also be modification. They may be more superficial than normal,
though not so superficial as varicella; they may present pleomorphism with the rash appearing
in crops. The scabs separate usually before the fourteenth day leaving very superficial
scars which may not be permanent. None of these cases are ever fatal.

Type 9 — modified confluent

Though rare, this type does occur. The rash will be confluent on the face as well as
the extremities but the rash reaches the scab stage before the tenth day. These cases are
afebrile after the focal rash appears in spite of the density of the rash.

Type 10 - modified semi-confluent

This is a little more common than Type 9. The rash is confluent on the face and
discrete on the extremities,
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Type 11 -

modified discrete

Same

may be only one or two but still the rash is preceded by a typical prodromal fever.
these cases may create difficulties in diagnosis, a careful clinical history along with
careful appraisal of the depth of the lesions and the absence of typical pleomorphism w111

certainly

Type 12 -

i
as the above but the rash is discrete all over. Sometimes the number of 1esion§
Though

IS
P
v

help in diagnosis,

variola sine eruptione

This
Diagnosis
occurs in
a typical
a few may

unlikely to be infective and hence are more of an academic interest.

type is call thus because these cases do not present any rash on the skin,
is difficult and certain only with laboratory confirmation. This type usuallw
well-vaccinated persons but may occur rarely in the unvaccinated. They presernt’

prodromal fever with the usual constitutional symptoms but develop no rash, though
complain of sore throat indicative of enanthem. However,

-

these cases are ‘most
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