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Abstract

Background: Diffuse Large B-Cell Lymphoma (DLBCL) is the most common
subtype of Non-Hodgkin lymphoma (NHL). DLBCL is a heterogenous disease
and is the most common subtype of NHL occurring in Human Immunodeficiency
Virus (HIV) seropositive individuals.

Aim: The aim of the study was to review the clinical profile as well as the
outcome of adult patients presenting with DLBCL, to a tertiary public sector
hospital (Chris Hani Baragwanath Academic Hospital — CHBAH) in Soweto,
Johannesburg, South Africa.

Patients and Methods: The study entailed a retrospective review of 139
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Results: Of the 139 patients reviewed, there were 73 females (53%) and 66
males (47%), with a female: male ratio of 1.1:1. The median age of the patients
was 41 years (14-85). Common presenting features included advanced stage
disease (83%), constitutional or ‘B’ symptoms (74%), extra-nodal disease (73%)
and lymphadenopathy (64%). 81% of the patients were HIV seropositive. The
median overall survival was 24 months.

Conclusion: DLBCL accounted for 35% of all the patients with NHL
during the study period. HIV seropositivity, together with other factors such as
significant delays in referral of the patients, late presentations with advanced
stage disease, and comorbidities such as Tuberculosis, impacted negatively on
the prognosis and the outcome of the patients with DLBCL. Despite the use
of Combination Antiretroviral Therapy (CART), appropriate supportive care and
specific modalities of treatment, DLBCL continues to pose a challenge in our
clinical setting.
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Introduction

Diffuse Large B-Cell Lymphoma (DLBCL) is the most common
subtype of Non-Hodgkin Lymphoma (NHL) in both developed
and developing countries, accounting for approximately one
third of all adult patients presenting with NHL [1,2]. DLBCL is an
aggressive subtype of NHL, with heterogeneity regarding the clinical
presentation, morphological characteristics, immunophenotype,
molecular expression and treatment outcomes [2,3].

HIV is highly prevalent in sub-Saharan Africa with South Africa
serving as the epicentre for the pandemic. Based on data from
statistics South Africa, there are approximately 8.2 million people
living with HIV (PLWHIV) in South Africa in 2021, with an estimated
overall HIV prevalence rate of 13.7% of the population [4]. DLBCL
is also the most common HIV associated lymphoma, accounting
for approximately 40-50% of all the NHL'’s seen in HIV seropositive
individuals [5].

The aim of this study was to review the clinical characteristics as
well as the outcome of all adult patients with DLBCL at the Clinical
Haematology Unit, Department of Medicine, CHBAH and Faculty
of Health Sciences, University of the Witwatersrand, Johannesburg,

South Africa, over a five year period — 01-01-2008 to 31-12-2012.

The findings of this study, which formed part of the Master
of Medicine dissertation of Dr JT Machailo (University of the
Witwatersrand, 2016) are presented [6].

Patients and Methods

The study was a retrospective review of all evaluable adult patients
with a histologically confirmed diagnosis of DLBCL, referred to and
managed by the Clinical Haematology Unit, Department of Medicine,
Chris Hani Baragwanath Academic Hospital over a 5-year period —
01-01-2008 to 31-12-2012.

Chris Hani Baragwanath Academic Hospital is a large, tertiary,
public sector, University of the Witwatersrand linked teaching
hospital, located in Soweto, Johannesburg, South Africa. It serves a
population in excess of 1 million individuals who live in Soweto and
the Southern part of the Gauteng Province. It is also a referral hospital
for other provinces such as the Northwest Province [5].

A total of 451 patients were diagnosed with NHL between 2008
and 2012. Of these patients, 156 (35%) were diagnosed with DLBCL.
However, for various reasons including inadequate information and
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incomplete work-up, only 139 (89%) patients were evaluated in the
current study.

Data was collected retrospectively from the patient filesand NHLS
(National Health Laboratory Services), after obtaining permission
from the relevant authorities and the Human Research Ethics
Committee (HREC), University of the Witwatersrand, Clearance
Certificate Number: M130828 [6].

Data collection using a questionnaire focused largely on the
objectives of the study: obtaining information on the diagnosis,
demographics, clinical presentation, prognostic factors, and
management. The information was entered onto an Excel spreadsheet
and analysed using the appropriate statistical tests and with the
assistance of a statistician.

Results

A total of 139 evaluable patients with DLBCL were seen during
the period 01-01-2008 and 31-12-2012. There were 73 females (53%)
and 66 males (47%), with a female to male ratio of 1.1:1. The median
age at presentation was 41 years, with a range of 14-85 years. Where
the Performance Status (PS) was documented, 52.5% of the patients
had a good PS of 0 or 1, and 27.4% of the patients had a PS of 2.

The symptoms and signs of the patients at presentation is shown
in (Table 1). Common presenting symptoms and signs include: ‘B’
symptoms or constitutional symptoms (weight loss, night sweats,
fever), with at least 1 one of these symptoms being present in 74% of
the patients, extra-nodal disease (73%) and lymphadenopathy in 64%
of the patients. The three most common extra-nodal sites of disease
included the liver (18%), GIT (Gastrointestinal Tract/bowel) (16%)
and the respiratory system (14%). In patients manifesting with extra-
nodal disease, this was detected on imaging in 87% of the patients and
clinically in 83% of the patients

in 88% of the patients. 37% of the patients had an albumin level below
30g/1, while 46% had a raised alkaline phosphatase and 37% a raised
GGT (Gamma Glutamyl Transferase) level.

Based on the Ann Arbor staging classification [7], only 14.4%
had stage I or stage II disease. The vast majority of the patients had
advanced stage disease (stage III and IV - 83.4%) (Figure 1).

Furthermore, using the IPI (International Prognostic Index) score
[8], 32.4% of the patients had low risk disease, 4.3% high risk disease
and the majority, i.e. 63.3% had intermediate risk disease (Figure 2).

Of the 139 patients, 112 were HIV seropositive (81%), 21 patients
(15%) were HIV seronegative and in 6 patients (4%), the HIV serology
was unknown. The mean duration of HIV seropositivity prior to
the lymphoma diagnosis was 22 months. Approximately one third
(31.3%) of the HIV seropositive patients were not on Combination
Antiretroviral Therapy (cART) at the time of the lymphoma diagnosis,
despite being HIV seropositive.

The median age for the HIV seropositive patients was 39 years,
while the median age for the HIV seronegative patients was 53 years.
Surprisingly, the gender ratio (F:M) in the HIV seronegative patients
was 1.6:1, compared to the HIV seropositive group, where it was
1.04:1. The median CD4 count in the HIV seropositive patients was
144 cells/ul, with a range of 3-1351 cells/ul. The CD4 count in 101/112
patients in whom it was documented, is shown in (Table 3).

Table 4 shows a comparison of the HIV seropositive and HIV
seronegative group of patients.

All patients received appropriate supportive care (analgesics,
allopurinol, antibiotics, blood and blood products etc.), where
indicated. With regard to specific treatment, the majority of patients

Table 1: Symptoms and signs at presentation.

Frequenc Percent
The laboratory results at presentation are shown in (Table duency
2). Anaemia (> grade 1) was evident in 55% of the patients, while Unexplained weight loss 94 68%
leukopenia was present in 59% of the patients and thrombocytopenia Night sweats 76 55%
in 5%. Leucocytosis was evident in 5% and thrombocytosis in 26% of Fever 58 42%
Fhe patients. A rahlsed LDH (Lact_ate Dehydrogenase) lev.el was evident ‘B’ Symptoms (at least one present) 103 24%
in 98% of the patients, while a raised Beta 2 microglobulin was present
Infections 29 21%
Stage Number Percent Pallor 23 17%
I 11 7.9 Jaundice 27 19%
I 9 6.5
1 33 16.5 Lymphadenopathy 89 64%
v 93 66.9 Splenomegaly (clinical) 2 1%
Unknown 3 2.2 "
Total 130 100.0 Hepatomegaly (clinical) 25 18%
GIT 22 16%
Figure 1: Ann Arbor stage.
CNS 5 4%
Respiratory 19 14%
Number |Percent [Cumulative Percent )
- Renal and urinary tract 2 1%
Low risk 45 324 324
- Bone marrow 12 9%
Intermediate-Low 55 39.6 71.9 °
Intermediate—High 33 23.7 95.7 Multiple sites of extra-nodal disease 29 21%
High risk 6 4.3 100 Skin 1 1%
Total 139 100 Gynaecological (vulva, cervix, uterus) 2 1%
Figure 2: International Prognostic Index (IPI) score. Breast 2 1%
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Table 2: Laboratory results at presentation.

Table 4: Comparison of HIV seropositive and seronegative patients.

Variable n |Median Mean Range n(%)
Haemoglobin (g/dl) 133 | 10.70 | 11.37 4.3-137
Anemia<11g/dl 133 73 (55%)
White Cell Count (x10°/1) 96 @ 3.65 4.41 0.1-19.54
Leukopenia<4x10%/I 96 57 (59%)
Normal 96 34 (35%)
Leukocytosis> 11x109%1 96 5 (5%)
Platelets (x10%1) 132 335 | 355.73 7-899
Thrombocytopenia<100x10%/1 | 132 6 (5%)
Thrombocytosis>450x10%1 | 132 34 (26%)
LDH (U/L) 84 | 826.5 1254.12| 174.3- 8486
Raised-ULN 84 82 (98%)
Beta2 microglobulin (mg/l) 48 | 4.05 5.06 1.9-16
Raised-ULN 48 42 (88%)
Calcium (mmol/l) 92 | 2345 | 2.38 1.89-4.48
Hypercalcaemia> 2.75 92 2 (2%)
Urea (mmol/l) 118 4.8 6.08 1.9-255
Creatinine (umol/l) 119 66 80.18 27-715
>173 (umol/l) 119 4 (3%)
Albumin (g/l) 99 32 31.74 14-53
<40 g/l 99 83 (84%)
<35 g/l 99 63 (64%)
<30 g/l 99 37 (37%)
Alkaline phosphatase (U/L) | 97 97 149.72 | 40-1047
Raised-ULN 97 45 (46%)
GGT(U/L) 97 46 109.75 13-990
Raised-ULN 97 36 (37%)
CD4 Count (cells/ul) 101 144 | 205.37 3-1351
<350 cells/ul 101 21 (21%)
<200 cells/ul 101 31 (31%)
<100 cells/ul 101 31 (31%)

CD4-Cluster Designation 4; GGT-Gamma Glutamyl Transferase; LDH-Lactate
Dehydrogenase; ULN-Upper Limit of Normal; U/L-Units Per Litre

Table 3: CD4 counts at presentation in HIV seropositive patients.

Category Number Percent
<100 31 31%
100-200 31 31%
CD4 Count (cells/ul) 200 - 350 21 21%
350 — 500 10 10%
>500 8 7%

CD4-cluster designation 4

(124/139-89%) received combination chemotherapy.

The remaining 11% did not receive chemotherapy as they died

shortly after the diagnosis, or during the work up of the NHL. In 96%
of the patients, CHOP (cyclophosphamide, hydroxydaunorubicin/
Adriamycin, oncovin/vincristine, prednisone) was used as the
initial chemotherapeutic regimen. A variety of other regimens were

. - . Test
All patients | Positive | Negative | P-value Conducted
139 112 21
Median age at 41 39 53 0.009 Mann-
diagnosis (14 -85) (14 -66) | (22 -85) i Whitney U
Male: Female 111 11.04 | 116 0476  Chi-square
ratio
% Seropositivity 81% 15% 0.000 | Chi-square
(R 105 84 19 .
B’ Symptoms (76%) (75.0%) | (90.5%) 0.159 | Chi-square
Ann Arbor 116 93 19 0.740
Stage III/IV (83.5%) (83.8%) | (90.5%) i Chi-square
LDH increase 76 64 12 1.000 | Chi-square
(547%) | (57.1%) | (57.1%) | q
38 30 6 .
2> -
PS>2 @7.4%) (26.8%)  (28.6%) 1.000 | Chi-square
Extra-nodal 101 80 17 .
disease @27%) | (7L4%) (8Low) 044 | Chi-square
Positive TB 42 38 3 .
Association (302%) | (33.9%) | (14.3%) | 120 | Chi-square
Low risk 45 38 8
(32.4%) | (33.9%) @ (14.3%)
Intermediate 55 44 11
Low (39.6%) | (39.3%) | (52.4%) -
IPI score Intermediate 33 27 2 0.038 | Chi-square
high (23.7%) | (24.1%) | (19.0%)
. . 6 3 3
Hightisk 100 | (27%)  (14.3%)
48 36 10
GCB (34.5%) | (32.1%) | (8.9%)
36 31 3
ABC
0, 0, 0,
ABC/GCB (25.9%) (27.7%) 2.7%) 0.191 | Chi-square
Mixed 23 19 2
(16.5%) | (17.0%) | (1.8%)
No records/ 32 7 0
Failed (23.0%) | (6.3%) (0.0%)
Alive 30 25 4
(21.6%) | (22.3%) | (19.0%)
Dead 56 44 10
(40.3%) | (39.6%) @ (47.6%) N
Outcome Lost to 29 a1 7 0.845 | Chi-square
Followup | (35.3%) | (36.6%) @ (33.3%)
Unknown 4 2 0
(2.9%) (1.8%) | (0.0%)

ABC-activated B-cell; GCB-germinal centre B-cell; LDH-lactate dehydrogenase;
IPI-International Prognostic Index; PS-performance status; TB-tuberculosis

Table 5: Response to treatment after initial treatment.

Number | Percent
Complete 36 26%
Response to initial treatment Partial 1 12%
(complete/partial/no response) | Progression of disease/Died | 38 27%
LosF to follow up/ less than 3 35%
partial response / unknown

used as second line treatment, including R-CHOP (rituximab plus
CHOP), CHOEP (etoposide plus CHOP), R-CHOEDP (rituximab plus
CHOEP), etc. The response to treatment and survival is shown in
(Table 5).

Figure 3 & 4 shows the Kaplan-Meier survival curves for the
patients in this study.

The median overall survival for the HIV seropositive patients
was 21 months and for the HIV seronegative patients 24 months,
respectively. The median survival for all the patients on the study was
24 months (Figures 3 & 4).

Discussion

Non Hodgkin Lymphoma (NHL) constitutes a hetogenous group
of lymphoid malignancies with a variable clinical and biological
spectrum [1-3,10]. NHL is the most common haematological
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Figure 3: Median overall survival in the HIV seropositive and seronegative
patients.
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Figure 4: Median overall survival.

malignancy in adults in South Africa [5,9]. The high prevalence of
NHL in Southern Africa, including South Africa is contributed to
mainly by the ongoing HIV pandemic, despite the widespread use
of Combination Antiretroviral Therapy (cART). Diffuse Large
B-Cell Lymphoma (DLBCL) is the most common subtype of NHL,
accounting for 30-40% of NHL worldwide, and for 60-70% of the
aggressive B-cell lymphomas [1,5,10,11].

NHL is the most common haematological malignancy
encountered in adults at CHBAH, and DLBCL is the most common
subtype of NHL seen in our patients [5]. In this study, DLBCL
accounted for 35% of all the patients with NHL during the study
period. Moreover, DLBCL is the most frequently observed subtype
in both HIV seropositive and HIV seronegative patients, with 81% of
the patients being seropositive in this study.

Of the 139 patients studied, there was a slight female
predominance of 1.1:1. This supports the trend that has been noted

with particular reference to HIV, where there is a higher female to
male ratio. The younger median age of 41 years is in keeping with
previous studies done at our institution and is a reflection of both
the younger age structure of the population in Africa as well as the
younger age at which HIV seropositive patients present (median age
of HIV seropositive patients is 39 years versus the median age for
HIV seronegative patients which is 52 years) [9,11,12].

DLBCL is an aggressive B-cell lymphoma. Moreover, the majority
of the patients were HIV seropositive. In keeping with this and
historically noting that patients presenting at our state sector hospital
tend to present late with advanced stage disease [11,12], including
what has been noted in this study, i.e. stage III and IV disease - 83%,
frequent ‘B’ symptoms (74%) and more extra-nodal disease (73%).
These adverse prognostic factors impact unfavorably on the outcome
of our patients. Furthermore, the IPI score, a measure of prognosis
showed that approximately two thirds of the patients (67%) had an
intermediate or high IPI score. A review of the laboratory parameters
showed that 55% of the patients had WHO grade I anaemia (Hb <
11g/dl) at presentation, 98% had a raised LDH level and 88% a raised
Beta 2 microglobulin level. More than one third of patients (37%)
had a low albumin level (<30g/l) and a raised GGT and alkaline
phosphatase level (37% and 46%, respectively).

As indicated previously, HIV is an important risk factor
for lymphomagenesis [13,14]. Lymphoma is the most common
haematological malignancy encountered in HIV seropositive
individuals, with subtypes such as Burkitt lymphoma, plasmablastic
lymphoma and DLBCL being the most frequently encountered [5,15-
19]. In addition, an increasing association with Hodgkin lymphoma
has been noted [12]. It is noteworthy that despite 87% of the study
population being HIV seropositive, approximately one third (31.3%)
of these patients were not on cART at the time of the lymphoma
diagnosis. Moreover, 31% had a CD4 count <100 cells/pl and 62%
had a CD4 count <200 cells/pl. The absence of cART and the more
advanced stage of HIV in these patients contribute to an increased
infection rate and a less favorable outcome, as noted in this study.
A positive tuberculosis association was noted in 34% of the HIV
seropositive patients compared to 14% of the HIV seronegative
patients.

Table 4 shows a comparison of the HIV seropositive and HIV
seronegative patients. As the number in the HIV seronegative group
is small, statistically significant differences were less likely to be
encountered. However, the median age at presentation (p=0.009)
and the IPI score (p=0.038), were noted to be statistically significantly
different.

In the updated classification of lymphoid malignancies, a
clear distinction is being made between the Cell Of Origin (COO)
immunophenotype in DLBCL, with the GC (Germinal Center)
derived phenotype having a better prognosis than the ABC (Activated
B-Cell type) [10,16,20-22]. Surprisingly, the GC subtype was noted to
be more common in the whole group of DLBCL patients, irrespective
of the HIV status.

Patients with DLBCL at CHBAH are treated in a similar way
to other patients with DLBCL with respect to supportive care and
chemotherapy as the mainstay of specific treatment. However,
CHOP rather than R-CHOP was the standard of care in this cohort
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of patients. This practice has changed somewhat, subsequent to
2012, which is the end date of this study, with rituximab now being
available to state sector hospitals and the increasing use of rituximab
in HIV seropositive patients based on evidence of safety and efficacy
in a number of studies and the initiation of a prospective, randomised
study of R-CHOEP versus CHOEP in patients with DLBCL at
CHBAH since 2014 [5,23-25].

Based on the results of the patients treated in the current study,
38% achieved a response (26% - CR (Complete Response) and 12% -
PR (Partial Response). Thirty patients died (27%) and the remaining
35% includes patients who achieved less than a partial response and
those who were lost to follow up.

The median overall survival for all the patients in the study was
24 months. This generally poorer survival is attributed to significant
delays in diagnosis and subsequent late referrals, late presentations
with more advanced stage disease, more ‘B’ symptoms, more
extranodal disease as well as the significant impact of HIV on NHL,
presenting with a more aggressive histological subtype, atypical
clinical and laboratory features, and the attendant comorbidities
such as tuberculosis and other opportunistic infections, more
myelosuppression, delays in giving chemotherapy on schedule, and
ultimately, a poorer prognosis.

Conclusion

NHL is the most common haematological malignancy
encountered in adults at CHBAH. DLBCL accounts for 35% of all
the patients with NHL. HIV seropositivity is present in 81% of the
patients with DLBCL and has a significant impact with regard to
the presentation and outcome of the patients in our study. More
recently, with the early introduction and continuation of cART, the
institution of appropriate antibiotics and CNS prophylaxis, the liberal
use of growth factors and more optimal chemotherapy with the early
introduction of etoposide and rituximab and (where feasible, the
use of infusional regimens and novel therapeutic agents), the use
of autologous stem cell transplantation in patients with relapsed,
chemo-sensitive disease, it is hoped that the outcome of patients with
DLBCL treated at CHBAH, will improve significantly compared the
outcome of the patients in this retrospective study.

DLBCL represents a heterogeneous conglomeration of
clinicopathological entities [3]. The last decade has witnessed major
advances in the classification of DLBCL, including the identification
of novel DLBCL subgroups having unique and distinct genetic and
molecular expression profiles, beyond the known Cell-Of-Origin
(COO) molecular subtypes [3,20,26]. The discovery of these new
molecular targets and drivers are likely to impact on the novel and
improved therapeutic landscape of DLBCL, an aggressive B-cell
NHL, and the most common subtype of NHL [3,20,26].
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