CML MANAGEMENT IN EMERGING
COUNTRIES: ACCESS TO MONITORING




™
ow
.
4
¥
Ll
»
o
Wil
13
"

Lt LT

-
-
-—

.
-

T T T T T L L L)

——— —————




ANTARCTICA



40°00°

37°50°

35740

230

230

kilometers

@ 2011 Maphil

40°00"

37°50°



KENYA COUNTRY PROFILE

Location East Africa
Total population 50,950,879
Gros.? n(g’ggrlwqu incone plg)r

capita nternationa 3230 US
(201 6) :
Total expenditfure on health

per capita (Intl $, year) (2014) 77.7°US $

Total expenditure on health as
a GDP (WHO Stafts) (2014) 6.8%

Life expectancy at birth M/F
(2015) 61/66 ( 2015)



STRUCTURE OF HEALTH SYSTEM

Health care providers:

’:’ Hospltals Priv; rral
+»» Public hospitals

+» Faith based/private not for
profit

¢ Private not for profit
** Private for profit

g _
«» Universities

+» Nairobi

+* Moi

+ Kenyatta
+» Maseno




NUMBER OF HOSPITALS/INSTITUTIONS THAT
PROVIDE CANCER CARE IN KENYA

Type of service

1.Comprehensive cancer centres

2. Radiation oncology centres

3.Medical oncology and
haematology centres

3.Diagnostic centres
4.Surgical oncology
5. Palliative services

Number of sites Location
3 Nairobi
3 Nairobi, Eldoret
3 Eldoret,

Mombasa,Kisumu
Numerous In urban areas

Many



CANCER PROFESSIONALS REGISTERED IN KENYA

Category Number

Medical oncology
Clinical oncology
Radiation oncology
Paediatric oncology
Haematology
Surgical oncology
Oncology nursing
Radiophysicists
Radiotherapists
Urologists
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FIRST GROUP OF MEDICAL ONCOLOG) ¥
FELLOWS AT THE GIPAP CLINIC A




CHRONIC MYELOGENOUS LEUKAEMIA:
MASSIVE SPLENOMEGALY




PRESENTING COMPLAINTS AMONG PATIENTS SEEN AT THE
HONC GIPAP CLINIC- 380 PATIENTS(450 SYMPTOMS

ANALYZED)
Symptom Number Yo
Abdominal complaints 240)7 46
Nonspecific systemic symptoms 118 26.2
Subcutaneous nodules 29 6.4
Joint pains 26 SIS
Leg swellings 24 36
bleeding tendency 14 i1
Impaired hearing 8 1.8
Impaired vision é 1.3
priapism 6 (1.3%), tinnitus 2 é 1.3
(0.4%). 2 0.4

Tinitus



SYMPﬁOMS AND FINDINGS AMONG 31 PAﬁIENrTS
WITH CML AT THE UNIVERSITY OF UTAH
SYMPTOM % OF PTS  FINDINGS % OF PTS

- Fatigue 83 - Splenomegaly 25
- Weight loss 61 - Hepatomegaly 48
+ Abdominal fullness 38 - Sternal tenderness /8
» Easy bruising/bleeding 35 * Purpura 27
« Abdominal pain $3 Retinal haemorrhage 2]

Fever [
Palpable lymph nodes 64
Palpable lymph nodes
Exceeding 1 cm diameter 8



THE KENYAN GIPAP: APRIL 2018

CML CASES IN KENYA

CLOSED BY REASON FOR CLOSURE

s NO EVALUATION
Clinic ACTIVE NOT RESPONDING CLINICAL TOTAL
PASSED AWAY PREGNANT LOST CONTACT |INFORMATION |OTHER
TO TREATMENT REASON CLOSED
PROVIDED
KNH 176 11 4 1
Nairobi H. 500 74 35 2 32 110 24 22
Agan Khan H. 142 39 1 12 32 2 2
Total 818 124 40 3 44 142 26 24 403
Total Active 818
Total Closed 403




DIAGNOSTICS IN CML

Sensitivity
Hematologic Cytogenetic Molecular
Karyotype FISH PCR
(Ph chromosome) (BCR-ABL fusion)
M1 2

; # e
H&E stain o »J v‘¢_.ﬁ'_ . ‘c% [

Bone Marrow
(myeloid hyperplasia)

Peripheral Blood

(with myeloid cells)

9

.
Chromosomal translocation
t(9;22)(q34;q11)

Abnormal BCR-ABL
Lane 1= BCR-ABL+ sample
Lane 2= BCR-ABL- sample

Abnormal BCR-ABL
Red= BCR
Green= ABL
Yellow=Fusion



Clinical Course: Phases of CML

Advanced phases

Chronic phase |——— e _ .

Median 5-6 years Median duration Median survival
stabilization 6-9 months 3-6 months




HISTORY OF THERAPY

Paliative

Busulphan (1963) —*
Hydroxyurea [1964)

qr

Biologics

Intarieron {1963) ——
—_—

AllcHSCT [1973)

Targete

Imatinib {1999) —*
Dasatinib {2008) *
Miletinits (2007)

Copyright © 2009 Wolters Eluwer Health | Lippincott Williams & Willans



HISTORY OF CML TREATMENT IN KENYA

1975 1985 1995 2005 2015
By ST T G e S o o L i L,
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Second and......
third
generation

TKIs



PATIENTS WAITING FOR RADIOTHERAPY
AT A PUBLIC HOSPITAL.




NAIROBI - DISPARITIES: SAME CITY, DIFFERENT
OPPORTUNITIES
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THERE IS HOPE

With currently available therapies, however, median survival might
extend to 30 years or more and some patients may never fransform
and may never die of their leukemia.

BUT

Although most patients achieve a complete cytogenetic response,
the majority of these patients have detectable leukemia as analyzed
by BCR-ABL RT-PCR.

Most have persistent disease at the molecular level and most have
relapsed if imatinilo was discontinued.



100~ CML-related deaths
L A 00— 1 ———
904
30- All deaths
£ 70-
S 60-
E 30
1%
"'Er 40-
g N
a 30
204
10+
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0 12 24 36 48 60 72
Months
No. of Deaths
Related to CML 3 11 16 19 23
All deaths 6 22 41 52 37
No. at Risk
Related to CML 536 498 474 450 322
All deaths 542 518 492 475 333

Figure 4, Overall Survival among Patients Treated with Imatinib Based
on an Intention-to-Treat Analysis,




MILESTONES OF TREATMENT

Complete Hem response 3 months

Major cytogenetic response 6 months
(<35% Ph+ metaphases)

Complete cytogenetic response 12 months

Major molecular response 18 months



Table 1. Definitions of response.

Level of Response Definition

Complete hematologic response (CHR) Normal full blood count and white cell
differential count, no evidence of
extramedullary disease

Minimal cytogenetic response 66%-95% Ph-positive metaphases*
Minor cytogenetic response 36%-65% Ph-positive metaphases*
Partial cytogenetic response 1%-35% Ph-positive metaphases*

Complete cytogenetic response (CCR) 0% Ph-positive metaphases*

Major cytogenetic response (MCR) 0%-35% Ph-positive metaphases*
Major molecular response (MMR) = 3-log reduction of BCR-ABL mRNA
Complete molecular response (CMR)  Negativity by RT-PCR

"Based on the analysis of at least 20 metaphases,



CURRENT MOST DESIRABLE GOAL: DEEP

MOLECULAR RESPONSE
Description BCR-ABL Level %
- MR4 « <0.01
* MR4.5 » <0.0032

* MRS + <0.001



MONITORING OF CML RESPONSE IN KENYA

1975 1985 1995 2005 2015
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RESISTANT DISEASE

Primary Resistance

Failure to achieve complete heme response at 3 1o 6
months

Failure to achieve major cytogenetic response at 12
months(<35% Ph+ metaphases)

Failure fo achieve complete cytogenetic response at 18
months

Secondary Resistance: loss of MMR or CCyR
4% per year suffer loss or progression



Monitoring Total
Purpose of
test Diagnosis 1 2 3
Laboratory No (%) No (%)
Lancet Kenya 36(52.9) 7 0 1 44(47.3)
Nairobi Hospital 17(25) 10 3 2 32(34.4)
Aga Khan Hospital 6(8.8) 0 0 0 6(6.5)
Medanta 3(4.4) 0 0 0 3(3.2)
Medipath 2(2.9) 1 0 0 3(3.2)
KNH 1(1.5) 0 0 0 1(1.1)
Star Biotech 1(1.5) 0 0 0 1(1.1)
Metropolitan 1(1.5) 0 1 0 2(2.2)
Pathcare 1(1.5) 0 0 0 1(1.1)
Total 68(100) 18 4 3 93(100)

Random sample of 93 patients treated at HOC




WHAT IS REQUIRED FOR EFFECTIVE MONITORING?

1. Well trained PCR personnel on open PCR system
2.Good work habits to avoid contamination
3. Closed PCR system is more reliable

4. Setting up laboratory space correctly and cultivating habits that
prevent cross-contfamination is vital
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THE NAIROBI HOSPITAL
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IN CONCLUSION

CML management in Kenya today is mainly based on imatinib.
Those failing therapy are put on second- and third-generation TKIs.

Monitoring of therapy is still mainly based on haematological
parameters.

Cytogenetics and FISH monitoring are not carried out.

BCR-ABL gPCR monitoring is becoming popular, but without
standardization, and various laboratories, some even with dubious
credentials are purporting to carry out the test.

Cost is a major deterrent to appropriate monitoring.
The situation in most African countries could be worse.






