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AIDS survival and progression in black Africans
living in south London, 1986-1994

Nicola Low, Katie Paine, Rebecca Clark, Meera Mahalingam, Anton L Pozniak

Objectives: To describe the rate of progression to AIDS and survival following AIDS diagnosis
in HIV-infected Africans living in London. To identify factors influencing progression and out-
come of disease.
Design: Retrospectively constructed prevalent cohort.
Setting: Outpatient clinic population, London.
Subjects: HIV-infected individuals of African origin presenting between January 1986 and
October 1994.
Main outcome measures: AIDS indicator illness; cumulative survival probabilities to AIDS
diagnosis and from AIDS diagnosis to death; rate of progression to AIDS.
Results: Ninety six patients (57 women) provided 166 person years of follow up. Median CD4
lymphocyte count at presentation was 205 (90% range 20-577) x 106/1. Kaplan-Meier
estimates of the proportion (95% confidence interval) of patients developing AIDS from the
time of enrolment were 18 (9 to 27)% at 12 months and 44 (30 to 58)% at 36 months. Only
CD4 count at HIV diagnosis was independently associated with a faster rate of progression to
AIDS (adjusted relative hazard 9.18, 95% confidence interval 2-84 to 29.67, p < 0-001). The
proportion (95% confidence interval) surviving following AIDS diagnosis was estimated to be
73 (55 to 91)% at 12 months and 25 (0 to 52)% at 36 months.
Conclusions: HIV-infected people of sub-Saharan African origin living in London present with
advanced disease. When compared with published studies, their survival experience is compara-
ble to that observed in HIV-infected individuals born in developed countries.
(Genitourin Med 1996;72:12-16)
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Introduction
Observational studies' 2 and mathematical mod-
els3 of human immunodeficiency virus (HIV)
infected individuals in Africa suggest that pro-
gression from asymptomatic disease to acquired
immune deficiency syndrome (AIDS) and death
are faster than in developed countries. This may
be due to poverty4 and malnutrition, limited
access to medical care,5 a different spectrum of
AIDS indicator illnesses (All),67 concurrent
debilitating infections, different viral strains, or
to a combination of these factors.

Africans who live in Europe and are found
to be HIV antibody positive come from diverse
countries and backgrounds. Whether or not
their survival with HIV disease is more similar
to that seen in the country of origin or country
of residence has not been determined, but
such information could provide epidemiologi-
cal clues to factors influencing disease progres-
sion. We present here the analysis of a
retrospectively constructed prevalent cohort of
black Africans attending an HIV outpatient
clinic in London to describe, progression to
AIDS, risk factors for development of AIDS
and survival following a diagnosis of AIDS.
Comparisons are made with studies of the sur-
vival experience of HIV-infected individuals
born in Europe and North America.

Subjects and methods
We attempted to include all patients from sub-
Saharan Africa who had HIV infection diag-
nosed between January 1986 and October

1994. By manual inspection, all case records
ofHIV positive patients were scanned for doc-
umentary evidence of black African ethnic ori-
gin in the clinical history or from the patient
registration form, where ethnicity is self-
defined from a specified list of options.

Information retrieved from case notes
included: demography; dates and details of
AIDS indicator illnesses and duration of fol-
low up. We considered pulmonary tuberculo-
sis as an AII,5 irrespective of the date of
presentation, in order to maintain intemal
consistency. Serial CD4 lymphocyte counts
were measured by flow cytometry to a lower
limit of 20 x 106/1, below which the absolute
count was not reported. Follow up data on
each patient were reviewed until death or cen-
sored at the last documented visit, or at 31
October 1994 if the patient was alive at that
date.

Statistical analysis
Data were analysed using SPSS for Windows
(version 5.01). Comparisons between groups
were made using a two sample t-test or, for
non-normally distributed data, a Mann-
Whitney U test. All p values are two-tailed.
Decline in CD4 lymphocyte count was calcu-
lated by linear regression for each patient with
more than three counts greater than 20 x
106/1 during the follow up period. A weighted
mean rate of decline was then calculated. The
probability of survival to clinical end points of
AIDS and death was described using Kaplan-
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Table 1 Selected characteristics of black African patients with HIV infection

Number*
Characteristic (total = 96) %

Sex Female 57 59
Male 39

Age (years) 15-24 24 25
25-29 30 31
30-34 22 23

35 20 21

Region of origin East Africa 61 64
Central Africa 10 10
Southern Africa 11 11
West Africa 7 7
Other 7 7

Time spent in Europe before 0-5 months 21 22
HIV diagnosis 6-23 months 17 18

24-59 months 16 17
> 60 months 18 19

Not recorded 24 25
Follow up status at 31/10/94 Ongoing follow up 60 63

Returned to Africa 4 4
Diedt 16 17
Not seen for > 1 year 16 17

Baseline CD4 lymphocyte count 0-49 x 106/1 19 20
50-199 x 106/1 22 23

200-399 x 106/1 27 28
>400 x 106/1 16 17
Not recorded 12 12

AIDS diagnosis (31 people) At baseline 10 32
As subsequent event 21 68

AIDS indicator illnesst (46 events) TB/KS/toxoplasmosis 19 41
PCP 6 13
Other 21 46

*Unless otherwise stated
tIncludes one non-HIV related death
tTB = tuberculosis; KS = Kaposi's sarcoma; PCP = Pneumocystis carinii pneumonia.

Meier estimates and plots. Differences in sur-
vival distributions were tested for equality
using the log rank X2 test. Cox proportional
hazards models were then used to assess the
effect of variables associated with progression
to AIDS, alone, and after controlling for con-
founders.

CD4 at diagnosis
* CD4 <200, n = 24
o CD4 >200, n = 5

(2 counts not known)

0 12 24 36 48 60 72 84 96
Months follow up

Results
Ninety six patients fulfilling the case definition
were followed for a mean of 21 months and
provided 166 person years of experience (table
1). Vital status at 31 October 1994 was known
for 76 patients (table 1). Four patients were
known to have returned to their country of ori-
gin between 2 and 27 months following HIV
diagnosis. Their mean CD4 count at HIV
diagnosis was 129 x 106/1 (standard devia-
tion, SD 97 x 106/1). The age and sex distrib-
ution of patients lost to follow up did not differ
significantly from those for whom information
was complete (data not shown).
The median duration of residence in the

UK prior to HIV diagnosis was 20 (90% range
0 to 259) months. Heterosexual intercourse
was the only risk factor for HIV acquisition for
91 patients (95%).

CD4 lymphocyte counts
The baseline CD4 lymphocyte count was
available for 84 patients; median 205 (90%
range 20-577) x 106/1. The median CD4

I I I I I I I I I count at the time of AIDS diagnosis was 25
2 0 12 24 36 48 60 72 84 96 108 120 132 (90% range 18 to 359) x 106/1.

Months follow up after AIDS diagnosis Patients over 30 years at baseline had signif-
icantly lower counts than younger subjects,

ulative survival to AIDS defining illness, by CD4 count at HIVdiagnosis. (Log p = 0.0009 (Mann-Whitney U test). There
x2 30-89, p < 00001). (B) Cumulative survivalfollowingAIDS diagnosis. was no statistically significant difference in the
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Table 2 Cox proportional hazards model of risk factors for development ofAIDS

Unadjusted relative hazard Adjusted relative hazard*
Risk factor (95% confidence intervals) p (95% confidence intervals) p

Baseline CD4 lymphocyte count
)200x 106/1 1 1
< 200 x 106/1 12-46 (4-14-37-54) < 0-0001 9-18 (2.84-29.67) 0-0002

Year of HIV diagnosis
1991 onwards 1 1
1986-1990 3.49 (1-28-9-48) 0-014 2-56 (0.82-8 04) 0-107

Age at diagnosis
under 30 years 1 1
30+ years 2-48 (1.19-5.17) 0-015 1-25 (0.54-2 95) 0-603

Sex
female 1 1
male 1-32 (0.65-2 69) 0.440 1-17 (0.52-2.60) 0.703

* Adjusted for baseline CD4 count, year of presentation, age at HIV diagnosis.

Table 3 Kaplan-Meier estimates of survivalfollowing AIDS diagnosis

Percentage surviving (95% CI) Log rank test p
Factor Median survival in months (95% CI) 12 months 36 months X2

Overall 20 (4-36) 73 (55-91) 25 (0-52)
Year of AIDS diagnosis 0.04 0-833

1986-1990 20 (10-30) 71 (42-100) 25 (0-55)
1991-1994 28 (3-27) 73 (50-97) 0

Baseline CD4 count 2-48 0-153
< 200 x 106/1 20 (15-30) 63 (41-84) 16 (0-44)
, 200 x 106/1 100 100 100

Age at HIV diagnosis 1-38 0-240
under 30 years 33 (2-64) 67 (32-99) 33 (0-83)
30+ years 20 (8-32) 59 (33-86) 20 (0-79)

Zidovudine use 0.58 0-446
evertaken 20 (10-30) 55 (29-81) 23 (0-58)
never taken 33 (5-61) 77 (48-100) 31 (0-78)

baseline counts of patients who had lived in
the UK for less than one year when compared
to those with a longer duration of residence,
p = 0.563 (Mann-Whitney U test).

Three or more serial CD4 counts were

available for 48 patients. Overall, the weighted
mean decrease was 18 x 106/1 CD4 + cells
per year from baseline. Regression slopes
showed a decline in absolute CD4 count in 32
patients, ranging from 52 to 168 cells per year
and an increase, from 30 to 200 cells per year,
in 16 patients. Zidovudine use did not predict
an increase in CD4 count over time: 47% of
patients whose CD4 count declined and 50%
whose CD4 count increased had a history of
zidovudine use.

Development ofAIDS
Forty six AIDS indicator illnesses (AII)
occurred in 31 patients (table 1), a crude rate of
18-7 cases per 100 person years. The median
time to the first AII was 40 (95% confidence
interval, CI 24 to 56) months. The spectrum

of AII did not differ significantly between
males and females (data not shown).
We examined whether a longer duration of

environmental exposure to opportunistic ill-
nesses common in Africa was associated with
development of those diseases. Patients who
developed KS, TB or toxoplasmosis had lived
in Africa for a mean of 68 months longer than
patients with none of these AII (95% CI -165
to 29 months, t 1.45, p = 0-16). Conversely,
the mean duration of residence in the UK of
those with PCP was 15.3 months longer than
those without PCP (95% CI -104 to 73
months, t 0-36, p = 0 73).

Kaplan-Meier estimates of the proportion
(95% CI) of patients developing AIDS from
the time of enrolment were: 18 (9 to 27)% at
12 months and 44 (30 to 58)% at 36 months.
Survival curves for patients with baseline CD4
lymphocyte count above and below 200 x
106/1 differed significantly (fig la). Different
survival distributions were also noted for
patients aged above and below 30 years at
baseline (log rank X2 6.37, p = 0-012) and

Table 4 Comparison ofsurvivalfollowingAIDS diagnosis between patients ofsub-Saharan African origin, living in London and patients born and
living in Europe

Percentage surviving
(95% CI)

Median survival in months
Reference Location Patient group (95% CI) 12 months 36 months

Lundgren JD, et al. 199410 Europe Retrospective cohort. AIDS diagnosed 1987: 18 63 (61-66) 16 (14-18)
6,578 people with AIDS

from 1979 to 1989 AIDS diagnosed 1989: 18 65 (63-67) 17 (13-20)
Luo K, et al. 199511 Australia National AIDS Registry.

3,034 people with AIDS
from 1982 to 1991 14-3 (13-8-14-9) 57-2 11-2

Osmond D, et al. 199412 USA Two prospective cohorts. AIDS diagnosed 1986-88: 19-1 68 7
1,496 single men with
AIDS from 1983 AIDS diagnosed 1988-93: 15-7 56 15

Whitmore-Overton SE, UK Public Health Laboratory AIDS diagnosed 1979-86: 10-4
et al. 1993'3 Service AIDS Centre. 3,984

people with AIDS from
1979-91 AIDS diagnosed 1987-90: 18-3
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those diagnosed HIV positive before and after
1991 (log rank x2 6.67, p = 0.0098). Patients
who had lived in the UK for less than one year

prior to HIV diagnosis had a similar probability
of developing AIDS as those with a longer
duration of residence in the UK (log rank x2
0.19, p = 0O667).

Risk factors for progression to AIDS
Using Cox proportional hazards regression,
the relative hazard for progression to AIDS
after entry into the cohort was modelled,
adjusting for the factors mentioned above
(table 2). Only low CD4 count remained sig-
nificantly associated with progression to AIDS
in multivariate analysis; the rate of progression
of those with fewer than 200 x 106/1 CD4
cells at HIV diagnosis was nine times that of
patients with higher counts.

Survival following AIDS diagnosis
Fifteen patients died from AIDS-related con-

ditions (table 1). This represents a crude rate
of 9.0 deaths per 100 person years from the
time of HIV diagnosis and 41-5 per 100 per-
son years from diagnosis of AIDS. Kaplan-
Meier estimates of the proportion of patients
surviving following an AIDS diagnosis (fig Ib)
give a median time to death of 20 (95% CI 4
to 36) months (table 3). Table 4 shows how
survival of this patient cohort compares with
that observed in other populations.

Discussion
This cohort of patients of sub-Saharan African
origin, constructed retrospectively from clinic
records, provides information on the risk of
developing AIDS and survival following a

diagnosis of AIDS.
The date of HIV infection in these patients

was not known. Estimates of survival time
relate to the date at which HIV infection was

diagnosed. Comparison with a control popula-
tion from this centre was not made so we

reviewed published studies to examine survival
patterns of our cohort. In a large prevalent
cohort of patients in the USA,9 enrolled at a

similar stage of disease (defined by baseline
CD4 count), the cumulative incidence of AII
(31.5 to 38% after two years for subjects
whose CD4 count was 200-299 x 106/1 at
enrolment) was similar to that which occurred
in our patients. Progression to an AIDS indi-
cator illness was strongly related to presenta-
tion with more advanced disease.9

Survival after the development of AIDS
may be more comparable with results from
other patient groups, although study design,
diagnosis and management of disease may all
influence results. Although this group of
patients presented with advanced disease, the
survival estimates were consistent with those
observed in several large cohorts in Europe
and North America.'0-" African patients with
HIV infection diagnosed within one year of
arrival in the UK presented at similar levels of
immunosuppression, and had comparable sur-

vival to those who had lived in the UK for
longer.

It is more difficult to make direct compar-
isons with the survival experience of HIV-
infected Africans in Africa because their level
of immunosuppression at enrolment is usually
unknown. Prospective studies of HIV-infected
patients have shown mortality rates of 5% over
18 months in Zambia,'4 7% at 24 months in
Rwandal5 (women only) and 13.2 per 100 per-
son years in Uganda.' The greater availability
of diagnostic and treatment facilities in devel-
oped countries may lead to earlier diagnosis
and contribute to longer survival than that
seen in Africa. These factors should be taken
into account in the planning of comparative
studies of survival.

HIV-infected people who move from one
environment to another may manifest oppor-
tunistic diseases prevalent in the country of
origin and acquire those present in the country
of residence. Our finding that patients who
had lived for longer in Africa prior to HIV
diagnosis were more likely to have Kaposi sar-
coma, tuberculosis or toxoplasmosis, and
those living in the UK for longer had Pneumo-
cystis carinii pneumonia diagnosed more com-
monly, is consistent with this hypothesis. The
number of events was small but the observa-
tion deserves further investigation.

Retrospective analyses are liable to observer
bias due to differential recording of clinical
information. One fifth of all patients were lost
to follow up for more than a year. The four
patients known to have returned to Africa had a
slightly lower mean CD4 count than those
who remained in follow up which may have
biased our estimates of survival upwards.

This study provides encouraging evidence
that the survival experience of Africans with
HIV infection residing in London is more sim-
ilar to that of groups of patients born in devel-
oped countries't'" than of those living in
Africa. The lack of a relationship between
duration of residence in the UK and disease
progression suggests that changing conditions,
such as health care provision, can have a
rapidly beneficial effect on survival.
Community-based HIV organisations have a
vital role in increasing knowledge of, and
access to, services through outreach work.
Strengthening the links between out-patient
services and non-statutory organisations may
encourage HIV positive Africans in the com-
munity to access health services in the future.
Large scale cohort studies of the natural his-
tory of HIV disease should enable comparison
of the survival experience of members of dif-
ferent ethnic origins to further define rates of
progression and clinical conditions for which
appropriate surveillance, prophylaxis and
treatment are required.
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