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INFECTIOUS DISEASES AT THE

PAEDIATRIC ISOLATION UNITS OF

CLAIRWOOD AND KING EDWARD

VIII HOSPITALS1 DURBAN

Trends in admission and mortality rates (1985 ­
1996) and the early impact of HIV (1994 - 1996)

Prakash M ]eena, Anne G Wesley, Hoosen M Coovadia

Objective. Information on diseases of public health
importance is scanty or unavailable in South Africa as a
result of a weak health surveillance system. Large
institutional databases of common diseases can, therefore,
provide useful ancillary information for planning and policy,
despite unavoidable selection bias. We conducted a 12-year
retrospective review (1985 - 1996) of all children admitted to
the only isolation facility for the Durban metropolitan region.
·Our aim was to document changes in admissions and
mortality for common childhood infectious diseases and to
detect any impact of the HIV epidemic on these diseases.

Results. During these years 19 037 children were admitted
and annual admissions decreased by 79%. Measles
accounted for the majority of admissions (58%), followed by
varicella at 23%. No cases of poliomyelitis, diphtheria or
cholera have been seen since 1990. Typhoid fever, mumps,
tetanus and pertussis have decreased, but remain at low
endemic levels. Between 1994 and 1996, 1% of measles and
15.3% of varicella cases have been associated with illV-l
infection; this has resulted in 56% of measles deaths and 75%

of varicella deaths occurring in HIV co-infected children.
Overall, 60% of deaths during the past 3 years have been in
illV co-infected children. HIV testing based solely on clinical
suspicion was performed in 11% and 29% of measles and

varicella cases, respectively. Average all-disease mortality
was 5.3%, a decrease of 87% over the study period, with

measles accounting for most deaths (86%).

Conclusions. The changing profile of childhood infectious
diseases described at the paediatric isolation units is

consistent with available national data. Probable reasons for
these changes are the shift in emphasis to primary health
care issues, and a gradual improvement in socio-economic

conditions of the poor.
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It is widely acknowledged that the absence of a reliable health
information, surveillance and monitoring system in South
Africa is a formidable barrier to devising appropriate policies
and targeting programmes I This is a particular hindrance in
the control of infectious diseases, for which effective and cost­
efficient interventions such as vaccines and standardised
management protocols are available. For example, the declared
campaigns to eliminate measles' and tetanus3 are critically
dependent on accurate prevalence and incidence data, right
down to district level. Given the inevitable unevenness of this
current period of political, economic and social transformation,
it is likely to be some years before such refinements in the
measurement of disease epidemiology and evolution are
developed, but policy decisions need to be made now.

Certain of the eight academic health centres, together with
their associated health service facilities in South Africa, have
maintained fairly accurate databases on the type and frequency
of diseases managed within their institutions.' These inevitably
over-represent urban populations, blacks and the poor, and
those with diseases at the moderate-to-severe end of the
spectrum. Despite these limitations, records of cases seen at
units or hospitals dedicated to infectious diseases provide an
additional source of information for the present, and serve as a

rough guide to policy formulation. Indeed, the
recommendation from some sources for the inclusion of
Haemophilus infIuenzae type b conjugate vaccine into the routine
immunisation schedule has been made on precisely this type of

data.'
We have noticed a gradual change in the profile of childhood

infectious diseases managed by us at the only isolation facility
for the Durban metropolitan region and surrounding areas. The
HIV epidemic in KwaZulu-Natal is having a profound effect on
many childhood disorders (e.g. diarrhoea, pneumonia,
nutritional deficiency)' seen at our major hospitals, but the
impact on vaccine-preventable and other infectious diseases is
not known. In the light of this we conducted a 12-year
retrospective review (1985 - 1996) of the admission/discharge
register from these isolation facilities in Durban. Data were
collected at the end of each month during the study period and
collated by the head of the unit into annual reports. Over the
last 3 years, records of children admitted to these units were
reviewed to evaluate HIV status and outcome.

METHOD

Clairwood Hospital is a regional hospital situated on the

outskirts of Durban. It serves as the only isolation hospital for
all public sector patients with measles, varicella, mumps,

diphtheria, pertussis, cholera, poliomyelitis and typhoid within
the Durban metropolitan region and surrounding areas. The
hospital has specially designed isolation wards and cubicles

within wards. Wards or cubicles are allocated for each of the
common childhood infectious diseases in accordance with the

.
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needs of the particular epidemic. Specific cleaning protocols are

utilised in the event of a ward or cubicle being reallocated for a

different disease. Measles, varicella and pertussis are each

allocated an entire ward. Typhoid fever, diphtheria and mumps

share cubicles within a ward, and poliomyelitis and cholera

were each allocated an entire ward during epidemic outbreaks.

All cases of the abovementioned diseases, with the exception of

those requiring treatment in an intensive care unit (leD), were

admitted to this unit. The unit is staffed by a dedicated group

of nurses and a registrar or medical officer, with a paediatrician

providing consultative services. Data for all admissions and

discharges/deaths from each unit were captured monthly by

the senior nursing staff and audited by the consultant in charge

of these facilities for the past 12 years. Data for tetanus were

obtained from records of patients admitted to King Edward

vm Hospital during the period that this hospital served as the

only isolation facility for this disease. Other infectious diseases,

namely tuberculosis, meningococcal disease and hepatitis, were

not studied, as patients with these diseases were not admitted

to a Single unit.

Diagnoses for patients admitted to these isolation facilities

were based predominantly on history, clinical assessment and

natural progression of the disease, although laboratory

investigations were also utilised where appropriate. Relevant

serological tests, cultures and supportive laboratory evidence,

namely serum amylase for mumps and lymphocytosis for

pertussis, were undertaken where there was difficulty in

establishing a diagnosis. A few children acquired more than

one infectious disease during their hospital stay as a result of

nosocomial cross-contarnination by the infected children

during play, and sometimes by health care personnel. Parents

of children who were not fully immunised were educated

regarding the importance of vaccination and given the

opportunity to vaccinate their child. Relevant health authorities

were notified of children with notifiable diseases and health

facilities serving the home areas of children with vaccine failure

were informed in order to identify probable deficiencies in

their vaccination programmes. Health policymakers were

informed of areas where vaccination programmes were failing

or not fully implemented. The results are presented as numbers

of patients with each disease seen annually, disease-specific

mortality rates, and associations with symptomatic HlV

infection. Pre- and post-test HIV counselling were provided to

parents/guardians of all children tested. The decision to test

for HlV seropositivity was made on clinical grounds. The

diagnosis of symptomatic HIV infection in children aged under

15 months was based on positive serology and symptoms and

signs suggestive of the disease.

RESULTS

During the study period a total of 19037 children were

admitted to these isolation facilities, and annual admissions

decreased from a peak of 3598 in 1986 to a low of 470 in 1995.
The overall reduction in admission rate was 79% and the range

of reduction for individual diseases varied between 63% and

100%. Measles accounted for the majority (58%) of admissions

over the period, followed by varicella at 23% - an 80% and

64% reduction in these diseases, respectively. 0 cases of

poliomyelitis, diphtheria or cholera have been seen since 1990.

Table I. Trends in annual patient numbers at the paediatric isolation units, Durban - specific diseases and HIV associations (1985 -1996)

TyphOid
Year Measles Varicella Pertussis fever Tetanus Mumps Poliomyelitis Diphtheria Cholera Total

1985 2171 592 203 237 41 25 14 18 248 3549
19 6 2163 551 280 202 43 6 9 6 338 3598
1987 1412 480 103 188 48 13 11 5 15 2275
1988 05 450 87 90 45 11 75 2 1 1566
1989 1067 529 211 48 21 13 4 4 0 1897
1990 695 367 119 32 22 22 0 0 0 1257
1991 361 337 121 40 21 11 0 0 0 891
1992 1012 237 75 47 21 6 0 0 0 1398
1993 344 272 82 28 29 4 0 0 0 759
1994 395 149 28 28 16 33 0 0 0 649
1995 207 199 14 36 12 2 0 0 0 470
1996 445 213 20 27 15 8 0 0 0 728

Total 11077 4376 1343 1003 334 154 113 35 602 19037
Reduction in

[I
admissions (%) 0% 64% 90% 9% 63% 68% 100% 100% 100% 79%
HIV-associated
cases 10 86 1 0 0 0 0 0 0 97
1994 - 1996

umber of
cases tested for
HIV infection 9 162 5 10 0 0 0 0 0 275
1994 - 1996
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Typhoid fever, tetanus, mumps and pertussis have decreased

substantially over the study period but remain at low endemic

levels. Measles and varicella also still occur in sizeable

numbers, with the vast majority of measles cases (394 of the

445 current cases (1996» having occurred in the first 8 months

of the year. Of this number, 53% originated from a subsection

of Umlazi where vaccination practices were ineffective and

inadequate - for example patients were refused vaccination if

they presented on unscheduled days and if there were too few

children to utilise a vial of measle vaccine completely. These

practices have been corrected and a substantial decrease in

measles cases has subsequently been noted.

In recent years (1994 - 1996) a small proportion (±1%) of

measles admissions and many more cases of varicella (15.3%)

have been associated with HIV infection (Table I).

Most previous mortality was due to tetanus and measles.

The overall mortality rate was 5.3% (1 005 deaths), with

measles accounting for 861 or 86% of deaths (Table IT). Most

deaths (75%) occurred in infants. A decrease of 87% in the

overall mortality for infectious diseases was seen over the

study period (P < 0.01; X' test).

Reduction in number of deaths is most striking for measles

(92%, P < 0.01). However, 56% of measles deaths (9 deaths)

between 1994 and 1996 occurred in HIV co-infected children.

The mortality rate for varicella infection has increased more

than fourfold between 1985 and each of the last 3 years (1994 ­

1996). This increased mortality is primarily due to HIV, as 75%

of these varicella deaths (8 deaths) over the last 3 years were

HIV-associated. Overall, 60% of deaths over the last 3 years

occurred in HIV-infected children. There have been no deaths

from pertussis, typhoid fever or tetanus during the last 2 years

of study.

Seasonal variation was also noted (Table ill), with measles

occurring predominantly during autumn (April to June),

Table 11. Trends in disease-specific mortality rates and HIV associations at C1airwood Hospital, Durban (1985 - 19%)

Measles Varicella Pertussis Typhoid fever Tetanus Poliomyelitis Cholera Total
Year o. (0/0) o. (%) o. (0/0) No. (0/0) o. (0/0) o. (%) o. (%) o. (0/0)

1985 258 (11.9) 2 (0.3) 2 (0.9) 1 (0.4) 10 (24) 0 2 (0.8) 275 (7.7)
1986 230 (10.6) 2 (0.4) 3 (1.0) 0 13 (30) 0 4 (1.2) 252 (7)
1987 146 (10.0) 4 (0.8) 0 0 18 (37.5) 0 0 168 (7.4)

. 1988 87 (10.7) 2 (0.4) 1 (1.2) 1 (1.1) 18 (40) 2 (2.7) 0 111 (7.1)
1989 54 (5.0) 0 2 (1.0) 0 2 (9.5) 0 0 58 (3.1)
1990 44 (6.3) 2 (0.6) 1 (0.9) 0 12 (54) 0 0 59 (4.7)
1991 8 (2.2) 4 (1.2) 3 (2.5) 1 (2.5) 2 (9.5) 0 0 18 (2)
1992 21 (2.1) 0 2 (2.7) 0 9 (43) 0 0 32 (2.3)
1993 4 (1.1) 2 (0.7) 0 0 6 (38) 0 0 12 (1.6)
1994 2 (0.5) 2 (1.3) 1 (3.5) 0 2 (12.5) 0 0 7(1.1)
1995 3 (1.3) 3 (1.5) 0 0 0 0 0 6 (1.3)
1996 4 (0.9) 3 (1.4) 0 0 0 0 0 7 (1.0)

Total 861 (7.8) 26 (0.6) 15 (1.1) 3 (0.3) 92 (27.5) 2 (1.8) 6(1%) 1005 (5.3%)
Mortality rate
change (%) 92'Yo*.j, 366%tj 1000/0.j, l000/0.j, 100%.!, N/A /A 870/0~.j,

HIV-associated deaths
(1994 - 1996) 5/9 (56) 6/8 (75) 1/1 (100) 0 0/2 (0) 0 0 12/20 (60)
Mortality (%) for HIV-
infected children 5/10 (SO) 6/86 (7%) 1/1 (100) 0 0 0 0 12/97 (12.3)
(1994 - 1996)
• p < 0.05.
t P =0.08.
f P <0.05.
'0 deaths in cases with mumps and diphtheria over the 12-year study period.

Table llL Seasonal variation in the common childhood infectious diseases seen in the isolation units at Clairwood and King Edward V1I1
Hospilills, Durban (1985 - 19%)

Jan Feb Mar April May June July Aug Oct ov Oec Total

Measles 738 684 933 1191 1232 1238 1000 901 808 727 781 11077 . •••
Varicella 277 164 176 162 265 476 607 586 455 463 239 4376
Pertussis 105 77 74 96 142 135 138 151 110 111 74 1343
Typhoid 1119 1161 90 76 87 87 76 69 62 69 [ill 1003
Tetanus 20 23 22 25 22 30 30 40 29 25 29 334
Mumps 17 9 11 33 9 8 7 10 9 10 15 154
Diphtheria 6 7 3 1 6 4 1 '0 2 3 2 35



Table IV. Changes in selected indicators for South African blacks between specified periods

Period of
observed change Ref.

1950 - 19 5 26
1955 - 19 5 27
1945 - 1985 26
1970 - 1990 27
19 0 - 19 5 26
1970 - 1990 26

1986 - 1991 28
19 6 - 1991 28
19 6 - 1991 28
19 6 - 1991 28

1965 - 19 5 29
1965 - 19 5 29
1972 - 1985 29
1976-195 29
19 0 - 1986 29
1970 - 1986 29
1982 - 1986 29

1946 -1995 30
1971 - 1986 20
1960 - 1982 20
197 - 1986 29
1991 - 1995 13
1970 - 1994 3
19 0 - 1994 31
1980 - 1994 31

Value

45 --> 62 years
19.9..... .3 per 1 000 live births
190 --> 61 per 1 000 live birth
5.9 16.3 per 1 000 live births

30.7 ..... 23.3'lo
26 --> 10%

7 832 --> 24 298 X 1 000
2.7 --> 3.3%

12157 -> 1:1800
13.8 -> 6.9 per 100000
31 000 .... 300 000
1:18 1:3
30 000 --> 400 000
56 -'> 51%

Indicators

Mortality rates
Life expectancy from birth
General mortality rates
IMR
U5MR
U5MR as percentage of total death
Change U5MR for notifiable infectious diseases

Immunisation coverage (children)
BCGl 65 -> 74%
OPT 1, 2, 3 75 -> 1%
Poliomyelitis 1, 2, 3, 4 60 .... 82%
Measles 1 70 -+ 5%

Notification rates (infectious diseases) per 100000 population
Tuberculosis 459 --> 211
Diphtheria 7.6 --> 0.2
Poliomyelitis 5.6 0.29
Tetanus 2.07 -> 1.2
Measles 24 .... 40.7
Typhoid 26.6 --> 7.1
Cholera 79.5 ..... 3

Demographic social changes
Population increase
% of G_ P spent on health
Doctor/population ratio

utritional disorders
Electrification provision
Black to white education funding proportions
Change in number of matriculation candidates
Overall matriculation pas rates

varicella occurring mainly in winter Ouly to September),

pertussis mainly between May and August and typhoid mainly

in summer (December to February). Tetanus, mumps and

diphtheria occurred throughout the year and cholera occurred

as an epidemic in South Africa.

DISCUSSIO

The four most striking findings of this study were firstly a

decrease in the total number of infectious disease patients

admitted to the paediatric isolation units under study over a

12-year period, secondly the absence of diphtheria, cholera and

poliomyelitis for the past 7 years, thirdly an accompanying fall

in mortality rates for measles, pertussis, typhoid and tetanus,

and lastly the early impact of HIV on measles and varicella.

Before 19 8 over 10% of children admitted with measles died,

I between 1989 and 1990 the mortality rate dropped to around

5%, and since then it has declined to approximately 1%.

Reasons for this dramatic and significant reduction in mortality

are probably multifactorial. For instance, decreased admissions

may be due to more effective vaccine strategies (these would

have lowered the wild virus load in the isolation unit) and the

introduction of vitamin A in 1991 as part of the standard

measles case management protocol.

The dramatic decrease in the overall number of vaccine­

targeted childhood infectious diseases, namely measles,

diphtheria, poliomyelitis, tetanus and pertussis, and the

significant improvement in the outcome of these diseases are

the consequence of a shift in emphasis to primary health care

and a more extensive programme of immunisation in South

Africa.' These initiatives preceded changes to the political order

and the creation of a democratic government of national unity

in 1994, but have gained considerable momentum during the

new administration. By 1994 immunisation coverage rates of

between 81% and 85% have been attained as a result of

appropriate strategies introduced for the six target diseases;

these levels show a substantial improvement over this 12-year
periodS (Table IV).

A clear picture of the incidence, prevalence and

epidemiology of the major childhood infectious diseases in

South Africa is not available. Immunisation coverage and

notification rates for infectious diseases are notoriously

unreliable. For example, the total number of reported cases of

neonatal tetanus in South Africa for 1993 was 21, while in King

Edward VIII Hospital alone there were 27 cases during the

same period' The available data and references seem to
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suggest that with the exception of tuberculosis all other
diseases targeted by the immunisation programme have shown
marked improvements. 10 There has been a substantial increase

in the incidence of tuberculosis (224/100 000), with 90 000 new
cases seen annually.ll This high incidence is probably related to

the failure of the tuberculosis control programme and the rapid

escalation in HlV infection. As such the general trend in

prevalence of childhood infectious diseases detected by us is
not inconsistent with the available information based on

national notifications. Also, during the 12-year study period no

substantial changes were noted in the isolation facilities for
infectious diseases for the Durban metropolitan region and

surrounding areas, and these results are likely to be a true

reflection of these disorders over this period.

Measles is the most serious and frequently seen infectious

disease at Clairwood Hospital. Reduction in the number of
measles cases over the study period is also, in part, a result of

the mass measles campaign run during June - July 19902 The
trend we report here was confirmed by a national decrease in

the prevalence of measles in infants from 337. /100 000 in 1989

to 37.1/100 000 in 1994.!' The upsurge in prevalence noted by
us during 1992 was also recorded nationally, and was probably

related to a higher occurrence in school-going children due to

insufficient herd immunity, poor coverage and incorrect

vaccination." Measles, however, remains the third commonest

notifiable disease after tuberculosis and malaria in South

Africa, with an incidence of 12.2/100 000 for blacks.

Accelerated, sustained efforts to lower incidence are still
required 14

The number of tetanus cases has substantially decreased over

the study period so that the goal now is elimination. A policy

to eliminate neonatal tetanus by toxoid immunisation was

initiated in 1987, but it failed to achieve its goal, namely the

eradication of tetanus by 1995. This stems primarily from lack

of accurate information as to the regions where the disease

remains a public health problem, as well as a failure to

implement the guidelines enumerated in the campaign. This

was illustrated by a study from King Edward VIII Hospital,

where 52% of mothers of neonates with tetanus were found to

have missed opportunities for immunisation during their

pregnancies.' The elimination of tetanus would, therefore,

require improved targeting of efforts at maternal
immunisation, safer delivery practices, provision of delivery

kits and training of traditional birth attendants. The current

incidence of tetanus for South Africa is said to be

0.1/100000, with KwaZulu-Natal and Torthern Province

provi ionally identified as high-risk areas.!;

Eradication of poliomyelitis appears to be a realistic option.

Surveillance for the disease has not been able to uncover a

single confirmed case of wild poliomyelitis over the past 5
yearsl!>-!b Despite this South Africa cannot be declared a

poliomyelitis-free country, as unconfirmed cases among those

presenting clinically with acute flaccid paralysis are still being

seen. Poliomyelitis epidemics tend to occur in 5 - 6-year cycles,

with the next cycle long overdue.

Although no cases of diphtheria have been notified for the
past 7 years, there is no cause for complacency. The main

lesson relevant to South Africa from the recent Russian
epidemic is the importance of maintaining high rates of

coverage through primary and adult immunisation. The 1996
outbreak of diphtheria in Russia was believed to be the

consequence of low immunity resulting from lack of exposure

to the bacteria over a prolonged period of time. This lack of

exposure may have been caused by absence of infection, or by
vaccine.

The prevalence of pertussis, although much lower during

recent years, is still of concern. Pertussis presents several

problems, namely lack of reliable clinical guidelines for
diagnosis, failure to use available clinical guidelines, the

unavailability of a sensitive and specific diagnostic tool and the

ambiguity of data regarding the efficacy of the vaccine. These

problems make national notification data and our own findings
difficult to interpret.!9

Although the more extensive immunisation programme is

the most likely reason for the substantial epidemiological

changes in paediatric infectious diseases over the past decade

described above, it is clear that the prevalence of other non­

vaccine-preventable diseases has also declined over this same

period. Causes of this latter phenomenon are not clearly

understood. It seems to us that a gradual amelioration in living

conditions of the poor (who were overwhelmingly black) over

the past decade or so, is the most likely basis for the overall

reduction in infectious diseases such as typhoid, varicella and

mumps. This slow upward drift in socio-economic conditions

may also have had some influence on the downward trend in

vaccine-preventable diseases.

In past years focus was on the exposure of racial
di crirnination in the allocation of national resources.''',:!! This

emphasis, which was both justifiable and appropriate for the

apartheid period, probably obscured the trickle-down effect of

these allocations from whites to blacks. In support of this

hypothesis we show that some of these trickle-down effects are

visible in the pattern of demographic and social changes,

mortality rates, immunisation coverage and disease

notifications listed in Table IV. The trend in typhoid fever seen

here and nationally exemplifies this phenomenon.21 Similarly,

cholera occurred as a brief epidemic in the mid 1980s, and has

since virtually disappeared.

The HIV pandemic arrived late in South Africa. The first

paediatric cases began to be recognised by 19 and by 1995

1. million people were estimated to be HIV-infected, with an

estimated 32 000 HIV-infected babies born each year." The

impact of HIV on paediatric infectious diseases has not yet

been clearly delineated, although some evidence (as in this

study) seems to uggest that the virus predisposes children to

heightened disease severity. These observations support data

.
•



ORIGINAL ARTICLES

which show that HIV co-infection increases severity of measles
and chickenpox.24

.25 In this study HIV accounted for the

majority (60%) of deaths from the time that the effects of the

epidemic became noticeable in the isolation units. More studies
are necessary to confirm these findings and to devise ways to

minimise their impact. The use of varicella vaccine and zoster

and measles immunoglobulin for HIV-infected children may
need to be considered.

In the main, this study demonstrates fundamental
improvements in the prevalence and outcome of both vaccine­

preventable and non-vaccine-preventable diseases at a regional

isolation facility in the Durban metropolitan area. It also

highlights the consequences of the HIV epidemic on measles
and varicella mortality. Health care authorities should take

cognisance of these findings in order to implement a composite

health policy.
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