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Background: The HIV epidemic has changed the demographic of patients with anal squamous cell carcinoma. The
influence of HIV status on the ability to complete standard chemoradiotherapy was studied.
Methods: A retrospective analytic observational study was conducted of all patients presenting to the Charlotte Maxeke
Johannesburg Academic Hospital radiation oncology department with anal squamous cell carcinoma from January 2014
to December 2016. Standard chemoradiotherapy was offered to all patients. Stage of anal squamous cell carcinoma, HIV
status and cluster of differentiation 4 (CD4) levels were measured and compared in groups. We considered a maximum of
42 days as complete therapy without delay.
Results: Ninety-two patients with anal squamous cell carcinoma were identified, of whom 67 were seen with the intention
to treat and had known HIV status, of whom 59 received chemoradiotherapy. Eighty-eight per cent were people living
with HIV (PLWH). PLWH were younger (p < 0.001) and less likely to receive full-dose chemotherapy (63%, p = 0.41).
No patients presented in stage 1. More than 60% presented in stage 3. Fifty-six per cent of PLWH and 57% of HIVnegative patients were able to complete the 50 Gy radiation in 42 days (p = 1.0). CD4 above 200 did not impact therapy
(p = 0.71).
Conclusion: HIV status of anal squamous cell carcinoma has minimal impact on the duration of chemoradiotherapy.
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Introduction
An increase in the incidence of anal squamous cell
carcinoma (ASCC) has been reported in recent years.1 The
human immunodeficiency virus (HIV) epidemic has altered
the demographics and clinical progression of this disease,
changing it from one that mainly involved women over the
age of 58 to a disease of young people.2,3 The introduction of
highly active antiretroviral therapy (HAART) has improved
the survival rate and the immune function of people living
with HIV (PLWH). There has also been an increase of nonAIDS defining cancers, including ASCC among PLWH.3
There is conflicting evidence regarding PLWH receiving
HAART. Some studies have revealed poor tolerance and
response to chemoradiotherapy (CRT),4-7 while others have
shown no difference in acute toxicity between immunocompetent and immunodeficient patients.8-11 All these data
were obtained from small, retrospective studies. More recent
trials have shown no effect of immune status on toxicity or
efficacy of CRT.10,12 Recent National Comprehensive Cancer
Network (NCCN) guidelines recommend that patients with
ASCC be treated similarly, regardless of their HIV status.13
CRT is associated with major toxicities in up to 80% of
patients, necessitating treatment breaks.13 The longer the
treatment breaks, the poorer the outcomes.14 It has been

16 SAJS

VOL. 60 NO. 1		

MARCH 2022

shown that not only the duration of the treatment break, but
also the total treatment time of CRT impact survival.11,15,16
A sub-analysis of the Radiation Therapy Oncology Group
(RTOG) 92-08 study showed that PLWH who were treated
without breaks responded to chemoradiation similarly to
HIV-negative patients. They are usually on HAART and
have a healthy immune system.3
This study aimed to determine if HIV affected the duration
of CRT for ASCC.

Methods
We performed a retrospective observational study of patients
diagnosed with ASCC who presented to the radiation
oncology department at the Charlotte Maxeke Johannesburg
Academic Hospital (CMJAH) during the period 1 January
2014 to 31 December 2016. Only patients 18 years and
older, with known HIV status and who had received CRT
were included. The diagnosis had been confirmed with a
histologic report.
HIV status, cluster of differentiation 4 (CD4) count and
viral load (VL) were recorded within three months of biopsy
date and before starting CRT. Patients were staged according to the 7th edition of the American Joint Committee on
Cancer (AJCC) classification.

The patients had received 50 Gy radiation as standard
therapy, delivered by a Multileaf collimator machine,
using 3D conformal technique. This was administered as
30 Gy large field, followed by 20 Gy reduced field in 2 Gy
fractions. Treatment finalised within 42 days was considered
‘complete’. Patients then reassessed for 10 Gy boost. We
took the 50 Gy as our endpoint.
5-fluorouracil (5-FU) 400 mg/m2 (as a bolus dose) was
administered with fractions 1–4 and 22–25 of radiotherapy,
and mitomycin C 10 mg/m2 or cisplatin 70 mg/m2 was
administered with fraction 1 and sometimes fraction
22 of radiation, depending on the clinician’s preference
(mitomycin C was no longer available after July 2015).
Chemotherapy was not prescribed for patients with a CD4
count < 200. During the period of this study, VL was not
considered routinely.

that PLWH were younger (mean 41 years vs 61 years,
p < 0.001).

Statistics

Toxicity

CRT
Eighty-eight per cent of PLWH and 71% of HIV-negative
patients received 50 Gy radiotherapy, over a mean duration
of 41 and 37.6 days, respectively (p = 0.23). However,
only 56% and 57% of PLWH and HIV-negative patients,
respectively, were able to complete the dose within 42 days.
This was not statistically significant (p = 1) (Table II).
None of the parameters seen in Table II influenced
the duration of CRT. CD4 counts were available for 40
PLWH (77%) and VL for 29 PLWH (56%) was available.
No significant difference was seen between PLWH who
completed the CRT and those who did not (Table II).
Two patients passed away after CRT was initiated. Both
on-treatment deaths were in PLWH: one died from severe
cutaneous reaction (burns), and the other from severe
haemorrhage at the stoma site secondary to pancytopenia.
Almost all the patients (55/56, 98%) developed some
toxicity. However, in only eight cases (31%) was the toxicity
severe enough to interrupt the standard dose of RT, which
was either not completed (four cases including the two
deaths) or was administered over an extended period (four
cases, median duration 49 days). Ten patients (39%) did not
complete the CRT for non-medical reasons; eight of them
were PLWH. One of those ten patients defaulted, the other
nine patients did not attend the treatment regularly (Table
III).

We used the website www.socscistatistics.com for statistical
calculations. Fisher’s exact test or Pearson’s chi-square
test was conducted to test the significance of association
between categorical variables. The Kolmogorov–Smirnov
test was used for normality; for the numerical data the
Mann–Whitney test or t-test was performed. A 2-sided α
level of 0.05 was selected.

Results
One hundred and two qualifying patients were identified.
Forty-three cases were excluded for incorrect diagnosis,
therapy received elsewhere or had not started CRT (Figure 1).
There was no significant difference in parameters shown in
Table I between PLWH and HIV-negative patients except
Table I: Characteristics of patients in relation to HIV status
Parameter

HIV+

Number

52

Age
Gender
Stage

12%

60.9

< 0.001

Standard deviation

7.6

Men

21

40%

2

29%

Women

31

60%

5

71%

11.4

0%

2

10

19%

2

29%

35

67%

5

71%

7

13%

0

0%

No

13

22%

3

43%

Yes

33

63%

4

57%

Unknown

6

15%

0

0%

Main†

46

88%

5

71%

Not completed‡

6

12%

2

29%

Complete dose

19

37%

4

57%

Reduced dose

23

44%

2

29%

Not given

10

19%

1

14%

Received main radiation dose

41

Chemotherapy compliance

Mitomycin C

Given

10

37.6
19%

0.69

0%

3

Radiotherapy

*

7

41.4

Unknown
Lymph node involvement

Mean length of therapy

88%

p-value

Mean

1

*

HIV-

0.66¶

0.42||

0.24

0.67

0.23

3

43%

0.13

AJCC staging 7th edition; received main radiation dose of 50 Gy; received < 50 Gy; no radiation given; Fisher's exact for stage 2 and 3; Fisher's exact for Yes and No
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All patients diagnosed with anal cancer presented at the radiation oncology department at CMJAH between 1 January 2014 and
31 December 2016, n = 102
Adenocarcinoma 6, neuroendocrine tumour,
verrucous carcinoma and 2 cases were treated at
other hospitals n = 10

Patients with anal SCC at CMJAH between
1 January 2014 and 31 December 2016 n = 92

18 cases were for palliation, 1 case had the wrong
regimen
Patients with intention to treat n = 73

HIV status
HIV status unknown n = 6
HIV status known n = 67
No CRT given, 3 died, 5 defaulted n = 8

HIV-positive n = 52

HIV-negative n = 7

Completed
treatment within
42 days

Completed
treatment within
42 days

Defaulted or treated
for > 42 days

Defaulted or treated
for > 42 days

Figure 1: Consort diagram of patients involved in the study
Table II: Comparison between complete and incomplete groups
Parameter
Complete*
Number
33
Mean
42.3
Age
Standard deviation
10.9
Male
15
Sex
Female
18
2
6
Stage
3
24
Unknown
3
No
6
Yes
24
Lymph node involvement
Unknown
3
+
29
HIV
4
Number
23
Mean
343.9
CD4 count
Standard deviation
8.8
> 200
17
< 200
6
> 100
4
< 100
11
Viral load
Total
15
*

56%

65%
50%
50%
60%
09%
38%
67%
43%
56%
57%
79%

55%
67%
50%
65%
52%

Incomplete†
26
44%
45.6
9
8
35%
18
50%
6
50%
16
40%
4
15%
10
62%
12
33%
4
57%
23
44%
3
43%
17
74%
339.8
7.2
14
45%
3
33%
4
50%
6
35%
14
61%

p-value
0.10
0.25
0.78‡

0.08§

1.00

0.67
0.71
0.67

Completed the main dose of 50 Gy in 42 days; † failed to complete the main dose of 50 Gy within 42 days; ‡ chi-square for stage 2 and 3; § chi-square for Yes and No
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Table III: Factors contributing to incomplete or delayed
treatment
Parameter
Intention to treat
Unable to complete
with 42 days

Total
number

HIV+

HIV-

Mitomycin
C given

59

52

7

13

26
(44%)

31
(52%)

3
(43%)

5
(38%)

Factors contributing to the delay
Toxicity

8
(31%)

6
(19%)

2
(67%)

0

Defaulted

1
(4%)

1
(4%)

0

1

Irregular visit

9
(35%)

8
(35%)

1
(33%)

3

No information

8
(31%)

8
(35%)

0

1

Thirteen patients (22%) received mitomycin C. Only 38%
of those were unable to complete the CRT within 42 days,
mainly due to irregular visits that were not related to toxicity
(Table III).

Discussion
In line with findings in the literature, PLWH who presented
with ASCC were significantly younger than HIV-negative
patients.4-8,17 Previous studies found that PLWH with ASCC
were most often men,4-11,17,18 however, in this study, women
were predominant among both PLWH and HIV-negative
patients. This might be explained by the fact that more
PLWH in South Africa are female.19
Most of the patients presented with advanced disease, as
has been reported in previous studies from South Africa.20,21
Node involvement was present in 63% of our cohort, in
comparison with less than 50% reported in studies undertaken
in Europe and USA.9,14,16,17,22,23 For example, only 32% of
740 patients and 26% of 644 patients who participated in
ACT II22 and RTOG 98-1123 trials were node-positive.
This may be attributed to poor health-referral systems and
misdiagnosis at primary healthcare level. Low education
levels, poverty and problems accessing healthcare facilities
could also contribute to the delay in seeking medical care.24
A far higher ratio of patients with ASCC were PLWH
(88%) compared to findings in any published paper that
were consulted,4-6,8,9,17,25 but the percentage is similar to
a study from KwaZulu-Natal in which PLWH constituted
77% of ASCC patients.20 This may be attributed to the
endemic nature of HIV in South Africa.19 Surprisingly, in a
study from Cape Town (conducted from 2000 to 2004), only
one out of 31 patients tested positive for HIV.21
In the current study, just over a half of the 59 subjects with
the intention to treat were able to complete the CRT within
42 days (median 36 days, range 32–42). Toxicity was not
the only factor that influenced the failure to complete CRT.
Nine patients (31%) failed to visit the hospital regularly for
treatment and a patient defaulted before completing CRT
(Table III). These poor results could be attributed to the
following factors: first, most of the patients presented with
advanced disease. Second, poor socio-economic status and
a lack of accessibility to the treatment facility appeared to
be significant factors. It is important to mention that almost
a third of the patients who did not complete the RT had no
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information in their file to indicate the cause of the delay
(Table III). It is worth mentioning that, of the eight patients
excluded because they had not initiated CRT, five defaulted
and three died. All eight were PLWH. This may indicate that
PLWH were more prone to default.
Although mitomycin C is more toxic than cisplatin,23 none
of the 13 patients who received mitomycin C developed
severe toxicity, which could have delayed or interrupted the
administration of the standard dose. Five patients (38%) of
those who received mitomycin C did not complete the CRT
within 42 days. The main cause was irregular visits, which
were not related to toxicity.
It is difficult to compare the results of this study with those
of other studies since all the patients involved in this study
presented with locally advanced disease and showed poor
adherence to treatment. Findings in most of the published
studies involved patients from a high socio-economic
cohort, and the doses of CRT administered to them were
slightly different; RT dose ranging from 45 Gy to 54 Gy
was given at 1.8 Gy per day and administered by intensitymodulated RT (IMRT) or 3D conformal RT for most studies
from the USA.7,8,11,25 Higher doses of RT (60 Gy to 70 Gy)
had also been used with split course RT.4 The chemotherapy
was either mitomycin C, which had more adverse events,
with doses of 10 mg/m2,7,8 12 mg/m2,21 or 15 mg/m2,6 or
Cisplatin 25 mg/m26 to 75 mg/m2,23 with 5FU infusion 750
mg/m2 6,9 to 1 000 mg/m2/day for 4 to 5 days.4,7 However, the
data included in this study do correspond with the findings
of some other studies,7,11,17 in that no difference in RT
duration between PLWH, who were on HAART, and HIVnegative patients was discernible. In contrast, other studies
reported prolonged RT duration for PLWH despite being on
HAART and most of the subjects had CD4 counts > 200
and suppressed VL,4,6 but these results should be interpreted
with caution since the studies concerned are regarded as
small (sample sizes ranging from 464 to 14217) retrospective
studies.
The main limitations of this study are its small size,
particularly the HIV-negative cohort, and the retrospective
design which might point to selection bias. Comparison
between toxicity grades was limited as toxicity grading
was not documented for most patients. Interpretation is also
hindered by the multiple chemotherapy regimens prescribed
for the patients.

Conclusion
It appears from this study that HIV status had a limited
influence on the duration of CRT. Although toxicity was a
major problem associated with this type of therapy, it only
contributed to approximately a third of the instances where
therapy was delayed. Defaulting and poor attendance at the
health facility were important factors contributing to this
trend. Further studies that address socio-economic factors
are recommended, as are greater efforts to educate the highrisk population comprised mainly of PLWH.
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