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ABSTRACT

PURPOSE Hepatocellular carcinoma (HCC), the fourth most common cancer in Africa, has
a dismal overall survival of only 3 months like in sub-Saharan Africa. This is
affected by the low gross domestic product and human development index,
absence of coherent guidelines, and other factors.

METHODS An open forum for HCC-experienced health care workers from Africa and the
rest of the world was held in October 2021. Participants completed a survey to
help assess the real-life access to screening, diagnoses, and treatment in the
North and Southern Africa (NS), East and West Africa (EW), Central Africa (C),
and the rest of the world.

RESULTS Of 461 participants from all relevant subspecialties, 372 were from Africa. Most
African participants provided hepatitis B vaccination and treatment for hep-
atitis B and C. More than half of the participants use serum alpha-fetoprotein
and ultrasound for surveillance. Only 20% reported using image-guided di-
agnostic liver biopsy. The Barcelona Clinic Liver Cancer is themost used staging
system (52%). Liver transplant is available for only 28% of NS and 3% EW. C
reported a significantly lower availability of resection. Availability of local
therapy ranged from 94% in NS to 62% in C. Sorafenib is the most commonly
used systemic therapy (66%). Only 12.9% reported access to other medications
including immune checkpoint inhibitors. Besides 42% access to regorafenib in
NS, second-line treatments were not provided.

CONCLUSION Similarities and differences in the care for patients with HCC in Africa are re-
ported. This reconfirms the major gaps in access and availability especially in C
andmarginally less so in EW. This is a call for concerted multidisciplinary efforts
to achieve and sustain a reduction in incidence and mortality from HCC in Africa.

INTRODUCTION

Hepatocellular carcinoma (HCC) is a disease of global signif-
icancewithhigh incidence andmortality.HCC is the sixthmost
common cancer worldwide and the fourth in Africa.1,2 Because
of the high prevalence of the causative risk factors of hepatitis
C virus (HCV) and hepatitis B virus (HBV), Africa includes 6 of
the 15 countries with the highest HCC incidence globally.3 HCC
etiology and incidence differ between North and sub-Saharan
Africa.4 HBV prevalence is high throughout sub-Saharan
Africa, ranging from 1.1 to >10% of the population, with
some regional variation.5-8 HCV prevalence is the highest in

North Africa, ranging from 2.3% to 7.7%.9,10 Dietary exposure
to fungal aflatoxins, alcohol use, obesity, and diabetes-related
nonalcoholic fatty liver disease are other drivers and syner-
gistic cofactors in the development of HCC in Africa.5

HCC ranks as the third leading cause of cancer-related
deaths worldwide with most HCC-related deaths occurring
in Africa and the Asia-Pacific region.4,11 The median overall
survival of HCC in sub-Saharan Africa is only 3 months.5

We investigated the HCC care continuum ranging from
prevention, surveillance, diagnosis, and treatment across
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different regions of the African continent using a survey
conducted during the inaugural of Africa Guidelines for
Hepatocellular Carcinomameeting. The results of the survey
reflect the real-world current care status of prevention,
diagnosis, and care for HCC in Africa.

METHODS

Africa Guidelines for Hepatocellular Carcinoma

The committee members of the Africa Guidelines for
Hepatocellular Carcinoma met almost monthly over
2020-2021. Most of the committee members or coauthors
care for patients with HCC in Africa. The committee
elected to categorize the 54 countries of Africa on the basis
of geography, gross domestic product (GDP), and human
development index (HDI), thereby grouping them into
three regions: North and Southern (NS), East and West
(EW), and Central (C). An open-access virtual meeting
followed. All health care workers who care for patients at
risk for or diagnosed with HCC from Africa and the rest of
the world (ROW) were invited. Completion of the polling
questionnaire was the only prerequisite to attend the
meeting.

Survey-Like Polling Questionnaire

The survey was provided in English or French. Survey re-
spondents answered about their professional expertise,
clinical practice, and access and use of HCC prevention,
surveillance, diagnosis, staging, and treatment options
(Data Supplement [Fig S1]).

Statistical Analysis

Participants’ responses were summarized by frequency and
percentage in the three African and the ROW groups.

A hierarchical logistic regressionmodel was used to examine
differences between the four groups in how health care
professionals provide and use resources on a set of binary
outcomes.

The country was modeled as a random effect to account for
the clustered structure of participants nested within the
countrywith respondents from the same country beingmore
likely to have similar outcomes than respondents from other
countries. In the primary analyses, ROW was used as the
reference group. Secondary analyses were performed with
NS as the reference group, for which the results are included
in the supplementary material. Odds ratio (OR) and 95% CI
were presented.

For outcomes with more than two distinct categories and
because of paucity in the data (some outcomes were not
observed at all or observed very infrequently for some of the
four regions), the conventional method of adaptive quad-
rature for generalized linear mixed models was not feasible.
Clustered multinomial outcomes, like the effect of region
within a country, will be assessed using a Bayesian hierar-
chical model. This work is underway and will be published
separately.

All analyses were done in SAS 9.4 (SAS Institute Inc, Cary,
NC) or R version 4.2.2 (R Foundation for Statistical Com-
puting, Vienna, Austria). All P values were two-sided, and P
value of <.05 was considered to be of statistical significance.

RESULTS

Survey Participants

All 461 participants completed the survey between August
and October 2021. Eighty-one percent (372) of the partici-
pants were from Africa, of whom the largest representation

CONTEXT

Key Objective
Hepatocellular carcinoma (HCC) has one of the highest incidences of the world in Africa and the lowest overall survival rate.

Knowledge Generated
To help build pertinent guidelines for the treatment of HCC in Africa, HCC-experienced health care workers in Africa were
engaged. A survey of 372 participants from Africa reassured us of the relative success of providing hepatitis B vaccination
and treating hepatitis B and C. Staging system data varied. Liver transplant was only available in North and South Africa.
Local therapies were relatively more abundant. Despite the advent of all novel checkpoint inhibitors-based therapies that
only 13% reported access to, systemic therapy was limited to sorafenib mostly.

Relevance
This effort reconfirms the major gaps in access and availability of care for HCC in Africa. It is a call for concerted mul-
tidisciplinary efforts to achieve and sustain a reduction in incidence and mortality of HCC in Africa.
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was from NS (202, 44%), followed by EW (133, 29%) and C
(37, 8%) Africa. Of the other 89 (19%) participants from the
ROW, 61 (68%) were from the United States.

For all participants, professional expertise included gas-
troenterology and hepatology (42%), medical oncology/
radiation oncology (27%), general internal medicine (11%),
hepatobiliary/liver transplant surgery (5%), and other health
care professionals (16%).

HCC Prevention and Surveillance

Most participants provided primary prevention including
HBV vaccination (74%) and HBV (63%) and HCV treatment
(58%) plus universal precautions (50%). Compared with
the ROW, EW were more likely to endorse HBV vaccination
(OR, 9.78 [95% CI, 3.5 to 27.5]), HBV treatment (OR, 4.46
[95% CI, 1.60 to 12.49]), and universal precautions (OR,
2.28 [95% CI, 1.00 to 5.21]). The EW group was also less
likely to report limited access and prohibitive costs of
preventative measures (OR, 0.08 [95% CI, 0.01 to 0.77];
Fig 1). Compared with NS, respondents in the EW were
significantly more likely to provide HBV vaccination (OR,
7.35 [95% CI, 2.80 to 19.33]) and significantly less likely to
report limited access and prohibitive costs of preventive
measures (OR, 0.09 [95% CI, 0.01 to 0.87]; Data Supple-
ment [Table S1]).

More than half (56%) of the participants reported using
serum alpha-fetoprotein (AFP) and ultrasound in combi-
nation for surveillance while smaller proportions reported
using ultrasound alone (20%) or AFP alone (9%; Table 1).
The odds of using other forms of imaging with or without
AFP for HCC surveillance versus ultrasound were signifi-
cantly lower for the EW compared with the ROW (OR, 0.06
[95% CR, 0.002 to 0.844]; Data Supplement [Fig S2]). No
significant association of HCC surveillance was found when
comparing EW or C with NS (Data Supplement [Table S2]).
Among the 60 respondents in the miscellaneous other
category, 35 (17% from C, 57% from NS, and 9% from EW)
reported limited HCC surveillance because of cost (n 5 3),
not using any method (n 5 30), or do not believe data
(n 5 2).

HCC Diagnosis, Staging Classification, and
Guideline Utilization

More than half of total number of respondents (56%) re-
ported using computed tomography (CT) scan for diagnosis
(Table 2). Magnetic resonance imaging (MRI) was used by
only 5.2% solely from NS. Only 20% reported using image-
guided liver biopsy. Compared with the ROW, the odds of
using MRI as a diagnostic tool versus CT or ultrasound-
guided liver biopsy was less in EW (OR, 0.047 [95% CR,
0.002 to 0.819]; Data Supplement [Fig S3]). Compared with
NS, the odds of using ultrasound alone versus using CT- or
ultrasound-guided liver biopsy was lower for EW (OR, 0.057
[95% CR, 0.002 to 0.970]).

Overall, the Barcelona Clinic Liver Cancer (BCLC) classifi-
cation was the most reported used staging system (52%):
61% in NS, 53% in EW, 41% in C, and 35% in the ROW
(Table 2). Compared with the ROW, the odds of using the
TNM staging classification as opposed to using BCLC staging
was significantly lower in Africa (OR, 0.23 [95% CR, 0.057 to
0.869]; Data Supplement [Fig S4]). Compared with NS, there
was no significant association of region with use of HCC
staging (Data Supplement [Table S4]). About a third of re-
spondents reported using National Comprehensive Cancer
Network (NCCN; 34%) or European Association for the Study
of the Liver (EASL) guidelines (33%) for themanagement of
HCC. However, in C, only 16% reported using the NCCN
guidelines while 49% used EASL guidelines. There was also
no significant association of region with use of different
HCC guidelines within Africa (Data Supplement [Table S5]).

HCC Early-Stage Disease Treatment

Overall, curative treatments are more widely available in NS
and the ROW, less so in EW with limited availability in C
(Table 3). Use of surgical resection, radiofrequency ablation
(RFA), and microwave ablation (MWA) by respondents were
65%, 32%, and 22%, respectively. Compared with the ROW,
there was a significant decrease in the odds of using surgical
resection (OR, 0.15 [95% CI, 0.05 to 0.48]; P < .01) for
participants from C (Data Supplement [Fig S5]). A total of
17% of respondents reported the availability of liver trans-
plant, with 28% and 21% in NS and ROW, respectively, and
only 3% from EW and none from C. Compared with the ROW,
the odds of providing liver transplant were not significantly
different in NS (OR, 0.93 [95% CI, 0.19 to 4.52]) but sig-
nificantly lower in EW (OR, 0.14 [95% CI, 0.02 to 0.91]; Data
Supplement [Fig S5]). With NS as a reference, there was a
significantly lower odds of liver transplant in EW (OR, 0.15
[95%CI, 0.02 to 0.95]; P5 .04; Data Supplement [Table S6]).
Overall, 19% of respondents reported that no curative
treatment is provided because of lack of access or cost. This
proportion was higher in C (48%) and EW (32%) than NS
Africa (11%) or theROW(4.5%). Comparedwith theROW, the
odds of no curative treatment modality because of limited
access and prohibitive cost were significantly higher for C
(OR, 19.3 [95% CI, 4.7 to 79.6]) and EW (OR, 8.1 [95% CI, 2.1
to 30.3]; Data Supplement [Fig S5]). For NS, there was a
substantial but nonsignificant increase in the odds of no
curative treatment comparedwith the ROW (OR, 3.8 [95%CI,
0.98 to 14.8]; P 5 .05; Data Supplement [Fig S5]). In com-
parison with NS, there was a significantly increased odds of
no curative treatment because of limited access and pro-
hibitive cost in C (OR, 5.1 [95% CI, 1.9 to 13.8]; P < .01) but a
nonsignificant increase in EW (OR, 2.1 [95% CI, 0.89 to 5.0];
P 5 .10; Data Supplement [Table S6]).

Intermediate-Stage Disease

Intra-arterial locoregional treatment (eg, transarterial bland
embolization, chemoembolization, or radioembolization)
was widely available in NS (72%) and the ROW (58%) while
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only about a third of respondents answered that these
therapeutic modalities are available in the rest of Africa
(Table 4). Compared with the ROW, locoregional treatments
had a nonsignificant decreased odds of being available in EW
(OR, 0.34 [95% CI, 0.07 to 1.73]; P 5 .19) and C (OR, 0.19
[95% CI, 0.03 to 1.14]; P 5 .07; Data Supplement [Fig S6]).
Compared with NS, locoregional treatments also had a
nonsignificant decreased odds of availability in EW (OR, 0.48
[95% CI, 0.09 to 2.51]; P 5 .386) and C (OR, 0.28 [95% CI,
0.05 to 1.68]; P 5 .162; Data Supplement [Table S7]).
Overall, 16% reported that no treatment is provided for

intermediate-stageHCCbecause of lack of access or prohibitive
cost. This proportion was higher in C (38%) and EW (33%)
than NS (6%) and the ROW (3%). The odds of no access to
locoregional treatmentwas significantly higher in C (OR, 17.7
[95% CI, 2.79 to 113.7]; P < .01) and EW (OR, 10.97 [95% CI,
1.86 to 64.61]; P 5 .01) compared with the ROW (Data
Supplement [Fig S6]). Compared with NS, the findings were
similar, with the odds of no treatment because of limited
access and prohibitive cost significantly higher in C (OR, 7.95
[95%CI, 1.95 to 32.49];P< .01) and EW(OR, 4.94 [95%CI, 1.33
to 18.37]; P 5 .017; Data Supplement [Table S7]).
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FIG 1. Methods of HCC prevention forest plot. HCC, hepatocellular carcinoma; OR, odds ratio.
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TABLE 1. HCC Prevention and Surveillance Access Throughout Africa, Its Three GDP Regions, and the Rest of the World

Characteristic
Overall (N 5 461),

No. (%)
North and Southern
(n 5 202), No. (%)

East and West
(n 5 133), No. (%)

Central (n 5 37),
No. (%)

Rest of the World
(n 5 89), No. (%)

HCC prevention

Hepatitis B vaccination 340 (74) 138 (68) 125 (94) 29 (78) 48 (54)

Hepatitis B treatment 291 (63) 130 (64) 100 (75) 24 (65) 37 (42)

Hepatitis C treatment 268 (58) 128 (63) 82 (62) 19 (51) 39 (44)

Universal precautionsa 229 (50) 90 (45) 84 (63) 18 (49) 37 (42)

Limited access and prohibitive cost 29 (6.3) 16 (7.9) 1 (0.8) 5 (14) 7 (7.9)

HCC surveillance

Ultrasound 94 (20) 36 (18) 35 (26) 7 (19) 16 (18)

AFP 41 (8.9) 18 (8.9) 11 (8.3) 1 (2.7) 11 (12)

AFP plus ultrasound 260 (56) 123 (61) 82 (62) 22 (59) 33 (37)

Other form of imaging with or
without AFP

6 (1.3) 2 (1.0) 0 (0) 2 (5.4) 2 (2.2)

Miscellaneous other 60 (13) 23 (11) 5 (3.8) 5 (14) 27 (30)

Abbreviations: AFP, alpha-fetoprotein; HCC, hepatocellular carcinoma.
aIncluding but not limited to washing hands.

TABLE 2. HCC Diagnosis, Staging Classification, and Guideline Utilization Throughout Africa, Its Three GDP Regions, and the Rest of the World

Characteristic
Overall (N 5 461),

No. (%)
North and Southern
(n 5 202), No. (%)

East and West
(n 5 133), No. (%)

Central (n 5 37),
No. (%)

Rest of the World
(n 5 89), No. (%)

HCC diagnostic

AFP 31 (6.7) 13 (6.4) 12 (9.0) 1 (2.7) 5 (5.6)

All types of CT scan 259 (56) 123 (61) 87 (65) 24 (65) 25 (28)

CT or US-guided liver biopsy 92 (20) 41 (20) 22 (17) 5 (14) 24 (27)

MRI 24 (5.2) 13 (6.4) 0 (0) 0 (0) 11 (12)

US 32 (6.9) 10 (5.0) 11 (8.3) 6 (16) 5 (5.6)

Miscellaneous other 23 (5.0) 2 (1.0) 1 (0.8) 1 (2.7) 19 (21)

Staging classification

Child-Pugh 58 (13) 31 (15) 16 (12) 6 (16) 5 (5.6)

Child-Pugh plus TNM 53 (11) 25 (12) 16 (12) 4 (11) 8 (9.0)

ALBI 1 (0.2) 0 (0) 1 (0.8) 0 (0) 0 (0)

BCLC 241 (52) 124 (61) 71 (53) 15 (41) 31 (35)

TNM 67 (15) 16 (7.9) 18 (14) 10 (27) 23 (26)

Okuda 3 (0.7) 1 (0.5) 2 (1.5) 0 (0) 0 (0)

Miscellaneous other 38 (8.2) 5 (2.5) 9 (6.8) 2 (5.4) 22 (25)

HCC guideline utilization

NCCN 159 (34) 70 (35) 34 (26) 6 (16) 49 (55)

AASLD 85 (18) 30 (15) 33 (25) 7 (19) 15 (17)

EASL 150 (33) 91 (45) 38 (29) 18 (49) 3 (3.4)

APASL 11 (2.4) 3 (1.5) 5 (3.8) 1 (2.7) 2 (2.2)

Locally developed guideline 9 (2.0) 0 (0) 8 (6.0) 0 (0) 1 (1.1)

Miscellaneous other 47 (10) 8 (4.0) 15 (11) 5 (14) 19 (21)

Abbreviations: AASLD, American Association for the Study of Liver Diseases; AFP, alpha-fetoprotein; ALBI, albumin-bilirubin; APASL, Asian
Pacific Association for the Study of the Liver; BCLC, Barcelona Clinic Liver Cancer; CT, computed tomography; EASL, European Association for
the Study of the Liver; HCC, hepatocellular carcinoma; MRI, magnetic resonance imaging; NCCN, National Comprehensive Cancer Network; US,
ultrasound.
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Advanced-Stage Disease

Within the confines of the available and/or approved med-
ications worldwide at the time of this study, for first-line
treatment, 66% of participants reported using sorafenib,12

and it was the most commonly available therapy across
Africa (80% in NS, 68% in EW, and 51% in C) while its
proportion of first-line use was much lower in the ROW
(39%; Table 5). Compared with the ROW, there was a
nonsignificant two-fold increase in the use of sorafenib
treatments in NS (OR, 2.13 [95% CI, 0.68 to 6.73]) and EW
(OR, 2.14 [95% CI, 0.68 to 6.80]; P 5 .195), respectively
(Data Supplement [Fig S7]). Only 12.9% of respondents in
Africa answered that they use more recently approved
medications including lenvatinib13 and atezolizumab and
bevacizumab combination14 treatment for advanced HCC. In
contrast, a quarter and a third reported using lenvatinib and
atezolizumab and bevacizumab combination treatment for
advanced HCC in the ROW (Table 5). Compared with the
ROW, the odds of using lenvatinib were significantly reduced
among participants fromNS (OR, 0.22 [95%CI, 0.05 to 0.93];
P 5 .04), EW (OR, 0.07 [95% CI, 0.01 to 0.40]; P < .01), and C
(OR, 0.09 [95% CI, 0.01 to 0.91]; P 5 .04; Data Supplement
[Fig S7]). Similarly, atezolizumab plus bevacizumab was less
likely to be used in first-line treatment among participants
from NS (OR, 0.18 [95% CI, 0.08 to 0.39]; P < .01), EW
(OR, 0.10 [95% CI, 0.04 to 0.27]; P < .01), and C (OR, 0.12
[95% CI, 0.03 to 0.56]; P < .01; Data Supplement [Fig S7]).

A quarter of respondents from C reported that they do not
have access to any treatment for advanced HCC. The odds of

having no access to first-line systemic treatment were
nearly six-fold in C compared with NS (OR, 5.60 [95% CI,
1.22 to 25.69]; P 5 .02) and 7.2 times higher in C when
compared with the ROW (OR, 7.21 [95% CI, 1.17 to 44.27];
P 5 .03; Data Supplement [Fig S7]).

When compared with NS, a significantly limited access to
second-line systemic treatment was reported in EW (OR, 4.3
[95% CI, 1.1 to 16.9]; P 5 .035) and C (OR, 7.0 [95% CI, 1.6 to
30.5]; P 5 .01; Data Supplement [Table S8]). Regorafenib15

was most used in NS (42%) and the ROW (28%) while
treatment was not provided in most cases in EW and C be-
cause of high cost, lack of access, clinical deterioration, and
short overall survival (Table 5). Compared with the ROW, the
odds of limited access to second-line systemic treatment
were nonsignificantly increased for EW (OR, 3.9 [95% CI,
0.96 to 15.4]; P 5 .057) but significantly increased for C (OR,
6.2 [95%CI, 1.4 to 27.8]; P5 .018; Data Supplement [Fig S7]).
No significant difference in lack of treatment because of
limited access between NS versus the ROW was observed
(Data Supplement [Fig S8]). When compared with NS, sig-
nificantly limited access to second-line systemic treatment
was noted in EW (OR, 4.3 [95% CI, 1.1 to 16.9]; P 5 .035) and
C (OR, 7.0 [95% CI, 1.6 to 30.5]; P 5 .01) was noted
(Data Supplement [Table S9]).

DISCUSSION

With the continued advances in screening, diagnosis, and
particularly therapeutic interventions for HCC, the lack of
any recent comprehensive multidisciplinary assessment of

TABLE 3. HCC Early-Stage Access to Treatment Throughout Africa, Its Three GDP Regions, and the Rest of the World

Characteristic
Overall

(N 5 461), No. (%)
North and Southern
(n 5 202), No. (%)

East and West
(n 5 133), No. (%)

Central
(n 5 37), No. (%)

Rest of the World
(n 5 89), No. (%)

Resection 298 (65) 146 (72) 80 (60) 12 (32) 60 (67)

RFA 149 (32) 109 (54) 10 (7.5) 7 (19) 23 (26)

MWA 103 (22) 75 (37) 10 (7.5) 1 (2.7) 17 (19)

Alcohol injection 58 (13) 37 (18) 11 (8.3) 5 (14) 5 (5.6)

Liver transplant 80 (17) 57 (28) 4 (3.0) 0 (0) 19 (21)

Access 65 (14) 14 (6.9) 32 (24) 16 (43) 3 (3.4)

Cost 22 (4.8) 9 (4.5) 10 (7.5) 2 (5.4) 1 (1.1)

Abbreviations: MWA, microwave ablation; RFA, radiofrequency ablation.

TABLE 4. HCC Intermediate-Stage Disease Access to Treatment Throughout Africa, Its Three GDP Regions, and the Rest of the World

Characteristic
Overall

(N 5 461), No. (%)
North and Southern
(n 5 202), No. (%)

East and West
(n 5 133), No. (%)

Central
(n 5 37), No. (%)

Rest of the World
(n 5 89), No. (%)

Embolization (Embo/TACE/radioembolization) 259 (56) 146 (72) 50 (38) 11 (30) 52 (58)

Radiation 30 (6.5) 8 (4.0) 7 (5.3) 1 (2.7) 14 (16)

Chemotherapy 113 (25) 39 (19) 46 (35) 10 (27) 18 (20)

Targeted and immunotherapy 89 (19) 44 (22) 19 (14) 4 (11) 22 (25)

Limited access and prohibitive cost 74 (16) 13 (6.4) 44 (33) 14 (38) 3 (3.4)

Abbreviation: TACE, transarterial chemoembolization.
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the status of HCC control efforts in Africa is a serious con-
cern. The large data set from 461 participants of the inau-
gural Africa Guidelines for Hepatocellular Carcinoma
exposed a number of potential unanticipated surprises and
misperceptions of the health care community. The extent of
the dearth of access to adequate care in Africa, a region with
one of the highest incidences of liver cancer in the world, is a
major global health concern.

Limited resources for the management of viral hepatitis
and HCC in Africa are well recognized.16 Our survey findings
are reassuring of health care workers motivation to achieve
high levels of vaccination and treatment like previously
reported data.17,18 HBV vaccination (74%) and HBV (63%)
and HCV (58%) treatments are all available in many
countries, and additional efforts toward the application of
universal precautions reflect the success of efforts to en-
hance awareness of these strategies. However, the dis-
crepancy in availability and endorsement of preventive
measures betweenEWcomparedwithNS andC raises concern
in view of the anticipated better availability in NS. On another
note, the success of the program for universal treatment for
HCV in Egypt is a highlight, catalyzed by a strong govern-
mental support and a collaborative pharmaceutical industry
effort.19

The advanced or terminal stage HCC presentation in up to
95% of patients inmost sub-Saharan African countries20 is a
key consequence of the absence of surveillance programs.

Although the respondents in our study reported a strong
preference for use of the current global standard of sur-
veillance with the combination of ultrasound and serum AFP
measurement, our findings underscore a potential discor-
dance between the practices of community health care
workers and primary care providers in Africa, who are the
primary point of contact for persons at risk for HCC and the
opinions of hospital-based liver disease and liver cancer
specialists.

The lack of Africa guidelines for HCC is one of the conse-
quences of the current state of health infrastructure to care
for HCC in Africa. Global guidelines adapted for Africa have
been proposed and implemented in a few settings. Currently
available guidelines include the NCCN Harmonized Guide-
lines for sub-Saharan Africa21 and the NCCN Middle East
North Africa (MENA) region initiative.22 Our data show that
awareness and utilization of the NCCN guidelines is limited.
Beside the use of international guidelines, some respondents
reported the use of local guidelines, such as those of the
Society for Gastroenterology and Hepatology in (SOGHIN)23

and the Tanzania guidelines.24 Of note, neither were inde-
pendently validated.

The development and validation of African-derived guide-
lines for HCC is a core and critical component of our efforts.
Our results confirm the need for innovation and imple-
mentation of transformative, low cost, regionally and cul-
turally appropriate cancer control strategies.

TABLE 5. HCC Advanced-Stage Disease Access to Treatment Throughout Africa, Its Three GDP Regions, and the Rest of the World

Characteristic
Overall (N 5 461),

No. (%)
North and Southern
(n 5 202), No. (%)

East and West
(n 5 133), No. (%)

Central (n 5 37),
No. (%)

Rest of the World
(n 5 89), No. (%)

First-line therapy

Sorafenib 306 (66) 162 (80) 90 (68) 19 (51) 35 (39)

Lenvatinib 45 (9.8) 20 (9.9) 3 (2.3) 1 (2.7) 21 (24)

Atezolizumab plus
bevacizumab

53 (11) 16 (7.9) 6 (4.5) 2 (5.4) 29 (33)

Doxorubicin 49 (11) 23 (11) 16 (12) 3 (8.1) 7 (7.9)

FOLFOX 26 (5.6) 10 (5.0) 5 (3.8) 3 (8.1) 8 (9.0)

Limited access and
prohibitive cost

33 (7.2) 10 (5.0) 10 (7.5) 9 (24) 4 (4.5)

Second-line therapy

Regorafenib 122 (26) 85 (42) 11 (8.3) 1 (2.7) 25 (28)

Cabozantinib 26 (5.6) 8 (4.0) 1 (0.8) 1 (2.7) 16 (18)

Ramucirumab 24 (5.2) 8 (4.0) 5 (3.8) 0 (0) 11 (12)

Nivolumab 42 (9.1) 19 (9.4) 5 (3.8) 0 (0) 18 (20)

Pembrolizumab 26 (5.6) 6 (3.0) 1 (0.8) 0 (0) 19 (21)

Nivolumab plus
ipilimumab

17 (3.7) 3 (1.5) 2 (1.5) 0 (0) 12 (13)

Doxorubicin 29 (6.3) 14 (6.9) 11 (8.3) 3 (8.1) 1 (1.1)

FOLFOX 31 (6.7) 19 (9.4) 5 (3.8) 2 (5.4) 5 (5.6)

Limited access 128 (28) 41 (20) 57 (43) 21 (57) 9 (10)

Prohibitive cost 65 (14) 30 (15) 25 (19) 6 (16) 4 (4.5)

Abbreviation: FOLFOX, infusional fluorouracil, leucovorin, and oxaliplatin.
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The significant regional variation in the provision of dif-
ferent treatments in Africa is noted. This is best illustrated by
the limited availability and access to curative treatments in
EW and C. For systemic treatment, the fact that sorafenib
remains the most commonly available first-line therapy for
advanced HCC across all regions of Africa is of serious
concern, as several other options are shown to be superior in
first line. This, in addition to the quarter of respondents from
C reporting no access to any treatments for advanced HCC,
let alone second-line treatments is an awakening call. While
clinical and translational scientists are proud to have
contributed to the development and use the novel therapies
including the immune checkpoint inhibitors mainly in the
WesternHemisphere,12-14, 25-28 Africawith one the two highest
incidences of HCC worldwide still lacks access to these
therapies. Another level of disparity is noted within Africa
where the substantially smaller proportion of patients
receiving any HCC treatment in most of Africa compared
with Egypt (3% v 76%; P < .0001) and the shorter median
survival of 2.5 versus 10.9 months (P < .000) is a direct proof
right fromAfrica that improved access to care and contributes
to substantial improvement in survival.19

A major strength is the readiness of African health care
workers to respond and provide direct answers. The cate-
gorization of the countries into three groups is an informed
collective opinion of the committee members. We are cog-
nizant of other groupings and the limited or no access to
colleagues in other countries. This confirms the lack of
absolute regional divisions and recognizes that many more

variables may determine the optimal grouping of countries.
We acknowledge that the ROW is mainly describing current
practice in the United States. We were unable to further
separate Europe or North America from the ROW because of
the small sample size.We anticipate in future efforts to invite
and engage more experts with diverse backgrounds from
other parts of the world including Asia-Pacific and Europe.
Grouping by special patient groups need also to be studied.
This is especially pertinent to patients living with human
immunodeficiency virus in Africa, the epicenter of the AIDS
epidemic.29 We acknowledge that the gathered data were not
formally validated. It is likely though the large size of the
cohorts helped reduce any impact of inconsistent or outlier
responses. Except for a few responses, the scope of this effort
failed to generate comprehensive information on palliative
and supportive care. This remains a major gap in Africa
especially in the setting of late-stage presentation and the
minimal or no access to effective therapies.

In conclusion, the results of this study highlight the high
level of knowledge and understanding of the current best
practices among health care workers across Africa while
also revealing major gaps in access and availability. The
effort helped build the nucleus for a pan-African com-
munity bringing together local and global experts in HCC.
We hope such efforts will lead to concerted, multilevel
efforts by governments, health care institutions, and
advocacy groups to achieve and sustain the long-term
commitment to reduce the incidence and mortality of
HCC in Africa.
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