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Abstract

Background: Acute Promyelocytic Leukaemia (APL) is a subtype
of Acute Myeloid Leukaemia (AML). APL is a medical emergency
due to its high early mortality rate, most commonly due to bleed-
ing complications resulting from an associated coagulopathy. How-
ever, APL is eminently treatable.

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

Patients and Methods: This study entailed a retrospective re-
view of 79 evaluable patients with APL, seen over a 25 year period.

Results: Of the 79 evaluable patients, there were 39 males
(49.37%) and 40 females (50.63%), with a female to male ratio of
1.03:1. The median age at presentation was 32 years. APL coagu-
lopathy was evident at presentation, with 82.05% of the patients
presenting with bleeding and 4.29% presenting with thrombosis.
Laboratory evaluation revealed that 93.42% of the patients had
anaemia and 97.37% of the patients had thrombocytopenia, while
63.93% of the patients had evidence of a DIC (disseminated intra-
vascular coagulopathy). The Sanz risk score indicated high-risk APL
in 26.32% of the patients. HIV seropositivity was presentin 17.72%
of the patients. After excluding patients with ‘early mortality’, the
median survival was 43.7 months.

Conclusion: APL most commonly presents with bleeding mani-
festations, anaemia, thrombocytopenia and DIC, which contribute
to a high ‘early mortality’ rate. APL is eminently treatable with ap-
propriate supportive care and specific therapy (including ATRA —all
trans retinoic acid, arsenic trioxide and chemotherapy). Therefore,
early diagnosis and timeous referral of APL patients is of paramount
importance in order to decrease the high early mortality and im-
prove the overall outcome of patients harbouring the disease.
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Introduction

Acute Myeloid Leukaemia (AML) is a haematological ma-
lignancy that results in a clonal expansion of myeloblasts [1].
Acute Promyelocytic Leukaemia (APL) is a subtype of AML,
with a characteristic genetic abnormality, t(15;17)(q22;921)
[2,3]. APL is a medical emergency, with a high early mortality
rate primarily due to an associated Disseminated Intravascular
Coagulopathy (DIC) and hyperfibrinolysis, with a resultant in-
creased bleeding and thrombotic tendency [4]. As a result of
the development of specific molecularly targeted therapeutic
agents such as All-Trans Retinoic Acid (ATRA) and Arsenic Tri-
oxide (ATO), as well as improved supportive care, APL is now a
potentially curable disease. Cure rates in the literature are cur-
rently 75-80% [5]. APL has an unusual age-related incidence and
is primarily a disease of young to middle aged individuals [6].

The aim of this study was to review the demographic and
clinical profile of patients diagnosed with APL at the Clinical
Haematology Unit, Department of Medicine, Chris Hani Barag-
wanath Academic Hospital (CHBAH) over a 25-year period, from
01-01-1994 to 31-12-2019.Particular note was made regarding
early death rates, presentation immunophenotypes, manage-
ment and the effects that HIV may have had on presentation
and outcomes.

The findings of this study, which formed part of the Master
of Medicine dissertation of Dr BP McMillan (University of the
Witwatersrand, 2020) are presented [7].

Patients and Methods

This study was a retrospective review of adult patients seen
at the Clinical Haematology Unit, Department of Medicine,
Chris Hani Baragwanath Academic Hospital with a confirmed
diagnosis of APL based on morphologic, immunophenotypic
and genetic/molecular criteria, during the 25-year period 01-
01-1994 to 31-12-2019. A sample size of 79 evaluable patients
was obtained.

CHBAH is a large, tertiary, public sector, teaching hospital
located in Soweto, Johannesburg and is affiliated to the Univer-
sity of the Witwatersrand, Johannesburg, South Africa. It serves
a population in excess of 1.5 million people in Soweto (and is
also a tertiary referral centre for the southern part of Gauteng,
the North West and Northern Cape provinces) and has approxi-
mately 3200 beds [8].

Data was obtained retrospectively from the patient files and
NHLS (National Health Laboratory Services), after obtaining
consent from the relevant authorities and the Human Research
Ethics Committee (HREC), University of the Witwatersrand,
Clearance Certificate Number: M191010.

Data collection using a questionnaire focused largely on the
objectives of the study: obtaining information on the diagnosis,
demographics, clinical presentation, management, complica-
tions and outcome of the patients. The relevance of the HIV as-
sociation was also documented. The information was entered
onto an Excel spreadsheet and analysed using the appropriate
statistical tests and with the assistance of a statistician.

Results

There were 79 evaluable patients with APL included in this
study during the 25-year period 01-01-1994 to 31-12-2019.
There were 39 males (49.37%) and 40 females (50.63%), with a
female to male ratio of 1.03:1. The median age at presentation

of patients with APL was 32 years with an interquartile range of
24 — 46 years.

The APL coagulopathy was evident at presentation, with
82.05% of patients presenting with bleeding, and 4.29% with
thrombosis. Most commonly, bleeding was noted at multiple
(two or more) sites, in 60.76% of the patients, followed by gum
bleeding in 50.63%, cutaneous bleeding in 43.04% and epistaxis
in 30.38% of patients, at presentation (Table 1). In keeping with
this, the most common clinical sign at presentation was pallor,
being clinically apparent in 81.01% of the patients with APL
(Table 2).

Laboratory evaluation revealed that 93.42% of patients had
an anaemia (haemoglobin < 11g/dl) and 97.37% had clinical
thrombocytopenia (platelets < 100 x 10%/1). There was evidence
of a DIC in 63.93% of patients. There was rapid improvement
of all these parameters following initiation of therapy (Table 3).
At presentation, the median haemoglobin was 6.55 g/dI, the
median white cell count was 3.51 x 10°/l and the median plate-
let count was 24 x 10°/1. Other relevant blood parameters are
shown in (Table 3). The Sanz risk score (which is based on the
white cell and platelet counts at presentation) was used to as-
sess risk, and 26.32% of patients had a high-risk APL (Table 4).

HIV was the most common co-existing comorbidity in this
study, being present in 17.72% of all patients (14 patients).

When bone marrow morphology was assessed, 67 patients
(91.78%) had the typical, hypergranular morphology, and six pa-
tients had a hypogranular variant. The characteristic t (15;17)
was evident in 49 of the 51 patients (96%) that were tested
(bearing in mind that in the early part of the study, the test was
not routinely available).

Management involved supportive therapy with blood and
blood products, and specific therapy, most commonly with
ATRA and daunorubicin during induction and consolidation.
Maintenance therapy included ATRA, methotrexate and mer-
captopurine. There were 21 patients who received re-induction
therapy, five of whom were for failed induction and the remain-
ing patients for relapsed disease. Early complications, defined
as complications occurring within the first 30 days from initia-

Table 1: Site of bleeding in patients with APL.

Site N %
Multiple sites (two or more sites) 48 60.76
Gums 40 50.63
Cutaneous (ecchymosis, petechiae, purpura) 34 43.04
Epistaxis 24 30.38
Venepuncture sites 21 26.58
PV bleeding 12 15.19
Buccal mucosa (petechiae, purpura, haemorrhagic bullae) 9 11.39
Haemoptysis 6 7.59
Gl tract bleeding (melaena, haematemesis, haematochezia) 5 6.33
Haematuria 5 6.33
Ocular 3 3.80
Post-surgery (LLETZ, circumcision, biopsy) 3 3.80
Penile 2 2.53
Intracranial 1 1.27

APL: Acute Promyelocytic Leukaemia

PV: Per Vaginal

Gl: Gastrointestinal

LLETZ: Large Loop Excision Of The Transformation Zone
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tion of therapy, were found in 89.33% of patients, and 83.54%
of these were bleeding complications (Table 5). Thirty-seven
patients achieved remission following induction therapy.

At the last date seen, 39.24% of patients were in remission,
49.37% of patients had died and 3.8% had relapsed disease.
Overall, the median survival was 7.8 months, which improved
to 43.7 months once early mortality was excluded (Figure 1).
There was no statistically significant difference in the survival
time between HIV seropositive and seronegative patients.
There was also no statistically significant difference in survival
time across the low, intermediate and high-risk groups as calcu-
lated by the Sanz score.
Table 3: Laboratory findings in patients with APL.

Table 2: Clinical signs in patients with APL.

Sign N %
Pallor 64 81.01
Lymphadenopathy 23 29.11
Hepatomegaly 17 21.52
Splenomegaly 4 5.06
Jaundice 3 3.80
APL: acute promyelocytic leukaemia

Median (Range)

) 10 days post treat- After first cycle of ) L. At completion of At last date seen /
Parameter At presentation First clinic visit .
ment treatment chemotherapy last visit
White cell count x 10%/I 3.51(0.51-144) 2.04(0.46-26.9) 5.06 (1.77-24.08) 5.39(2.3-11.72) 5.03 (3.42-7.8) 5.12 (0.19-203)

Haemoglobin g/dI

6.55(3.1-13.6)

8.1(6.1-10.7)

9.65 (7.01-14)

11.9(6.5-15.8)

12.85(6.5-15.7)

10.8 (3.1-16.5)

Haematocrit I/1

0.19 (0.10-0.37)

0.25(0.19-0.34)

0.31(0.23-0.42)

0.36 (0.27-0.43)

0.36 (0.27-0.45)

0.26 (0.10-0.41)

McV fl 90 (73.3-109) 86.6 (78-97.5) 91.2 (82-104.1) 90.4(82.1-103.1)  90.35 (83.8-98.8) 88.0 (74.1-111)
Platelets x 10%/I 24 (2-178) 39.5 (10-225) 430 (42-821) 356.5 (87-987) 270.5 (87-467) 154.5 (2-512)
Na mmol/I 137 (124-154) 137 (122-179) 139 (132-148) 139 (138-142) 141 (141-141) 137 (128-172)
K mmol/I 3.7 (2.5-4.9) 4.1(2.5-5.1) 4.1(2.8-5.3) 4(3.1-4.3) 4.5 (4.5-4.5) 3.5(2.5-5.5)

Cl mmol/| 100 (89-111) 102 (84-135) 102 (89-111) 100.5 (99-102) 100 (100-100) 104 (89-133)
HCO3 mmol/I 19 (1.4-31) 18 (1.1-31) 21 (2-30) 25 (4.6-25) 22(22-22) 20 (2.8-28)
Urea mmol/I 6.1 (1.5-40.3 6.2 (1.9-22.2) 4.7 (1.7-96) 4.65 (3.4-50) 4 (4-4) 6.9 (2.4-38)
Creatinine umol/| 75 (45-450) 66 (40-149) 61 (38-105) 67 (56-84) 69 (69-69) 80 (36-399)

UA mmol/I 0.32(0.08-0.8) 0.32(0.32-0.32) 0.21(0.19-0.33) - - -

LDH U/I 601.5 (203-4506) 1010 (1010-1010) 620.5 (235-1006) 406 (406-406) - -

INR 1.3(0.87-2.85) 1.21 (0.88-1.64) 1.08 (0.85-1.76) - - 1.39(0.91-6.2)
Fibrinogen g/I 2.1(0.5-21) 3.65(1.1-6.8) 3.4 (1.9-8.5) - - 3.5 (2.03-40)
PTT sec 32.7 (20.7-60) 32 (20-59.5) 34.5 (27.8-64) - - 39.1(11.5-60.8)

APL: Acute Promyelocytic Leukaemia; MCV: Mean Corpuscular Volume; UA: Uric Acid; LDH: Lactate Dehydrogegnase; INR: International Nor-
malised Ratio; PTT: Partial Thromboplastin Time.

Table 4: Sanz score risk stratification of patients with APL at presenta-  Table 5: Complications in patients with APL.

tion. Early complications N %
Sanz group N %
) Haemorrhage 66 | 83.54
Low risk 11 14.47
Infection 29 | 36.71
Intermediate risk 45 59.21
o Renal failure 21 | 26.58
High risk 20 26.32
Differentiation syndrome | 8 @ 10.13
Total 76 100
APL: acute promyelocytic leukaemia TED 6 759
Other 6 7.59
- Overall survival in APL patients Late complications
81
” Infection 18 | 22.78
o | Renal failure 8 | 10.13
S
Other 5 6.33
3 TED 2 253
o
Differentiation syndrome = 1 1.27
§.f APL: Acute Promyelocytic Leukaemia
TED: Thromboembolic Disease
=
o T T T T T T
0 1 2 3 4 5
Survival time (years)
Figure 1: Overall survival in APL patients.
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Discussion

AML is the most common acute leukaemia in adults. APL is
a subtype of AML. Both AML and APL have a younger age of
incidence in African studies which is reflected in the findings of
this study [6,9,10]. The median age at presentation of patients
with APL in this study was 32 years with an interquartile range
of 24 — 46 years.

HIV was the most common co-existing comorbidity in this
study, being present in 17.72% of all patients. It is not clear if
there is a causative link or an association between HIV and APL,
or if this is simply an indication of the high prevalence of HIV in
this particular age group, in which APL commonly occurs. There
was a clear increase in the number of APL patients with HIV
from the first to the second half of the study, however the num-
ber of patients diagnosed with APL had also increased over this
timeframe. The higher HIV association in the latter half of the
study is also likely to be a reflection of the ongoing high bur-
den of HIV seropositivity in the South African context [11]. Im-
portantly, the clinical presentation, management and outcome
were similar in both HIV seronegative and HIV seropositive pa-
tients with APL, in this study.

The most common symptom at presentation in these pa-
tients was bleeding, found in 82.05% of APL patients. This is in
keeping with the APL coagulopathy, including DIC, which is com-
monly found at presentation [4].

High-risk APL, as classified by the Sanz score, includes pa-
tients with a WCC of > 10 x 10°/I. In the LPA99 and LPA2005 tri-
als, 25% and 29% of patients, respectively, had a high-risk APL,
which is similar to the percentage seen in our study (26.32%)
[4,12,13].

This study was performed over a long time period, and the
diagnosis of APL was made based on methodology available at
the given time. Initially, the diagnosis was made clinically, mor-
phologically and with the use of immunohistochemistry. Later,
flow cytometry and cytogenetics were available and these
methods were also used. Finally, the diagnosis was made mo-
lecularly, in addition to the other diagnostic tools. Towards the
latter part of the study, the diagnosis was more comprehensive,
using both molecular and cytogenetic techniques. When bone
marrow morphology was assessed, 67 patients (91.78%) had
the typical hypergranular morphology. Six patients had a hypo-
granular variant, which is associated with a worse prognosis.
However 4 of these 6 these patients (66.6%) achieved remis-
sion post induction.

The immunophenotype in our high-risk population of APL
patients as defined by the Sanz score was similar to that seen
in the general population of APL patients. However, these high-
risk patients had a higher percentage of CD2 positivity at 30%,
CD34 positivity at 25% and CD56 positivity at 5%, which is in
keeping with the worse prognosis predicted by both the immu-
nophenotype and the high-risk nature of the disease conferred
by the high WCC [14].

There was a t(15;17) in 49 of the 51 patients (96%), that
were tested. This is associated with a good prognosis due to a
good response to ATRA [15]. Additionally, when molecular test-
ing became available, there were 38/38 patients (100%), who
tested positive for PML-RARA fusion gene [15].

There were delays in both the appropriate referral of pa-
tients to our facility, as well as in the initiation of treatment. The

majority of patients diagnosed with APL were either referred to
our facility immediately (80.77%) or the following day (12.82%),
with the remaining 6.4% of patients experiencing a delay of be-
tween 2 and 15 days. Once patients were referred to the Clini-
cal Haematology Unit, treatment was initiated in 51.38% of pa-
tients on the same day, and 16.67% the following day, with the
remaining patients (31.95%), experiencing delays of up to 19
days. This could be accounted for by concomitant comorbidities
precluding immediate treatment, patient’s refusing therapy, or
other barriers to treatment such as medication stock outs (with
particular reference to ATRA).

Supportive therapy is a cornerstone of treatment in acute
leukaemia, and was offered to all the patients who were treat-
ed. In particular, this included the management of the coagu-
lopathy with the use of blood and blood products, and initiation
of ATRA orally, once the diagnosis of APL was suspected.

The standard of therapy for APL during induction currently
includes the use of ATRA, an anthracycline and ATO in differ-
ent combinations [3]. In our study, it was found that 91.14% of
patients received ATRA (data was missing for three patients). In-
duction therapy also included the use of daunorubicin in 82.61%
of patients, and 20.29% received cytarabine as well. During the
study period ATO was not readily available in the South Afri-
can public sector for induction therapy in APL. Although it is
not clear which anthracycline may be best for induction, there
is some evidence to suggest that idarubicin may result in im-
proved survival in comparison to daunorubicin [6,13].

Consolidation therapy in APL is recommended to be given
in three cycles of monthly therapy once remission has been
achieved following induction, as per the LPA2005 trial [4]. This
trial used ATRA with an anthracycline, and high-risk patients
were also given cytarabine [4]. The most commonly received
regimen consisted of ATRA and daunorubicin, consistent with
this evidence. A large randomised control trial also showed
benefit in survival with the use of ATO combined with ATRA and
daunorubicin for consolidation therapy, however, ATO was only
available in South Africa on a named-patient basis through ap-
proval by the MCC / SAHPRA during the study period [6].

There were 23 patients in our study who were document-
ed to have received maintenance therapy, which consisted of
ATRA, methotrexate and mercaptopurine, consistent with the
regimen in the PETHEMA (Programa de Estudio y Tratamiento
de las Hemopatias Malignas) trial [13]. The GIMEMA (Gruppo
Italiano Malattie Ematologiche dell’ Adulto) group in the AIDA-
0493 and AIDA-2000 (All-trans retinoic acid and idarubicin) tri-
als found that patients receiving ATRA as part of maintenance
therapy had better outcomes and fewer relapses [17].

A total of 37 patients achieved remission following induc-
tion, and 21 patients were in remission post consolidation.
Thirty-one patients were in remission at the last date they were
seen at the Clinical Haematology Unit.

Immediate mortality (death in the first three days of treat-
ment being initiated) occurred in twelve patients (15.18%) and
was again most commonly caused by bleeding, but early mor-
tality (death occurring more than three days after treatment ini-
tiation), which occurred in six patients (7.59%), was more likely
to be the result of infection, as was seen in late mortality (more
than thirty days after treatment initiation), which occurred in
15 patients (18.98%). This is consistent with what is found in
the literature, with immediate mortality likely to be caused by
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bleeding and early mortality likely to be due to infection or the
differentiation syndrome [14].

In our study, overall survival at three years was close to 50%,
which is inferior to that described in the local and international
literature. In a study performed in Cape Town, the overall sur-
vival at three years was 76.5% [19]. In a Tunisian study, there
was a five-year overall survival of 78% [5]. In the LPA2005 study,
overall survival of the patients at three years was 89%, and 88%
at four years, respectively [12]. There are a number of reasons
that could explain the inferior survival in our study cohort,
including the high early mortality (removal of which demon-
strated a much higher survival time) and barriers to receiving
timeous treatment and to ongoing access to healthcare specific
to our population. Although survival time appeared shorter in
the HIV positive population in this study, the difference was not
statistically significant. The differences in survival time in the
different risk groups of APL was also not statistically significant.

Conclusion

APL, a subtype of AML, most commonly presents with bleed-
ing manifestations, anaemia, thrombocytopenia and DIC; mani-
festations of the APL coagulopathy. High-risk APL (based on the
Sanz score and a high WCC) was evident in 26.32% of the pa-
tients in this study. There were early complications in 89.33% of
patients, 83.54% of which were the result of bleeding. This high
morbidity rate contributed to the immediate and early mortal-
ity rate of 22.77% of the patients, in this study.

HIV was the most common comorbidity found in this study,
and is highly prevalent in South Africa. There was no overt re-
lationship between these two disease entities, and the asso-
ciation is therefore likely coincidental, with both these diseases
occurring characteristically in the young to middle age groups.
Further studies will be needed to better characterise this rela-
tionship.

APL is an eminently treatable disease with appropriate sup-
portive care and specific therapy. Therefore, recognition and
awareness of this entity, early diagnosis and timeous referral
is of paramount importance in order to decrease the high early
mortality of APL and to increase the long term outcome of pa-
tients with the disease.
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