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C A N C E R  OF T H E  L I V E R  IN T H E  N E G R O  I N  A F R I C A  

Berman 1 (2-5) has drawn attention to the prev- 
alence of primary cancer of the liver among the 
Bantu of South Africa. His  material was drawn 
largely from the native hospitals of the Witwaters- 
rand Gold Mines, which treat annually about 67,000 
patients from a total Bantu population of about 
"200,000 specially selected and fit young male adults 
whose ages ranged between 28 and 45 years, t h e  
average being about 30 years. This negro population 
was examined twice and often three times before 

* Because of the difficulties of international communication the 
author has not read proof of this article. 

1These papers have been abstracted in Cancer Research 
(1:176; 177, 915, 941; 2:591. 1942). 

being accepted as physically fit for employment  . . . .  
They constitute a shifting population rarely remaining  
on the mines longer than nine months at a stretch, 
dur ing which period they scarcely have the opportunity 
to establish close contact with civilized l ife.  Whi l e  in 
residence in the mine compounds, they are encouraged 
to maintain  their native customs and habits and their 
rural characteristics . . . .  Dur ing  the years 1925 to 
1933, 253 cases of carcinoma were recorded amongst  
the Bantu labourers. 229 (or 90.5 per cent) were 
primary liver cancers." 

Berman's collection (2) from 16 other authors of 
data for Bantu in the Union  of South Africa, 
Portuguese East Africa, Kenya, Tanganyika ,  Belgian 
Congo, Fernando Po, and French Equatorial  Africa 
shows a lower, but still very high, figure for this per- 
centage, namely 37.4. If this proportion of pr imary 
cancers of the liver occurred in any large white popu- 
lation the disease would be held to constitute a major  
problem of cancer research; as it is, the subject seems 
to have attracted little attention from investigators. 

The prevalence of cancer of the liver among Bantu 
might  be due to (a) environmental ,  or (b)  genetic, 
factors and there might ,  of course, be a genetic sus- 
ceptibility to an environmental  factor. Theoretically, 
the obvious experiment is to cause a white population 
to adopt the Bantu mode of life; as this is impossible, 
one must seek for less direct evidence. 

Berman (2) has collected the available data on the 
prevalence of primary cancer of the liver all over the 
world. Roughly,  the area of high incidence extends 
from the West  Coast over the southern half of Africa 
and across southern and southeastern Asia, including 
Sumatra, Java, and the Philippines, to China  and 
Japan. One cannot expect that any genetic factor of 
the kind in question is common to the people of the 
west coast of Africa, and of China,  and it is not rnuch 
easier to th ink of any common external factor. ~ 

2 The consumption of the various kinds of millet suggests 
itself as a factor common to many of the countries in question, 
but Kinosita (20) states that cancer of the liver is less common 
among the northern millet-eating people of China than among 
the southern rice-eating people. No attempt is made here to 
enumerate possible etiological factor~; see Berman (5). 
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The Negroes of America offer a n  opportunity to 
obtain evidence on this question, as they are removed 
from the environmental factors of Africa. They are of 
course derived, not from the Southern Bantu of South 
Africa, who are admixed to a varying extent with 
races from the north who have moved down the 
eastern side of Africa, and with the Bushmen and 
other peoples, but from the true Negroes of West 
Africa (Seligman 38). Berman has collected the few 
available data for the incidence of cancer of the liver 
upon West African Negroes (of Senegal, Sierra Leone, 
and Nigeria), and finds that this form of cancer makes 
up 18.7 per cent of all cancers recorded. This is a 
lower proportion than that shown by the southern 
Bantu, but is still very much higher than that found 
among Europeans (of Britain, Holland, Switzerland, 
and Germany),  among whom the corresponding 
figure is 1.1 per cent. One must inquire, then, whether 
Europeans and West Africans, when transferred to 
America, maintain this difference. Some authors have 
concluded that primary carcinoma of the liver in 
man is controlled by racial and not by environmental 
factors, and that Negroes in Amercia show the same 
tendency to it as do those in Africa. 

C A N C E R  OF THE LIVER IN THE N E G R O  IN THE 

U N I T E D  STATES 

The evidence on this subject consists of (a) statis- 
tical data, and (b) records of individual cases. In the 
following sections the terminology of each author in 
regard to "Liver and Gall Bladder"; "Liver, Gall 
Bladder, and Gall Ducts"; and "Liver and Biliary 
Passages" has been followed exactly; presumably the 
last of these includes the gall bladder. 

(a) Statistical evidence.--Apparently no data are 
available on the number of cases of cancer of the liver, 
excluding cancers of the gall bladder and bile passages, 
in the United States. Government departments natur- 
ally tend to pool different forms of cancer in order to 
reduce the number of groups, and this pooling is 
done on the basis of anatomical proximity. Thus, 
before 1923, the Registrar-General's figures for deaths 
from cancer in England and Wales combined cancers 
of the penis and scrotum in one group although the 
two organs are subject to very different etiological 
factors. Cancer of the gall bladder is more common 
in women, and hence the inclusion of cancers of the 

liver and gall bladder in one group confuses the matter. 
Berman (4) makes no mention of the occurrence of 
cancer of the gall bladder among the Bantu. Of his 
25 cases of primary carcinoma of the liver, 24 were 
hepatocellular and one was a cholangioma. 

The greater incidence of cancer of the gall bladder 
upon women is illustrated by the Registrar-General's 
figures (32) for England and Wales in Table I. 

TABLE I:  CANCER OF THE GALL BLADDFR 

ENGLAND AND WALES 

Cancer of the gall bladder,  morta l i ty  
rates per mill ion population 

(s tandard ized)  
Men Women 

1911-1920 6.0 11.6 
1921-1930 8.8 16.6 
1931 9.2 16.9 
1932 10.8 16.9 
1933 9.6 16.5 
1934 8.5 17.0 
1935 9.3 16.6 

Dublin and Lotka (10), when comparing the death 
rates shown by 19,670 deaths from cancer of the liver 
and gall bladder in white and colored policyholders 
of the Metropolitan Life Insurance Company between 
1917 and 1935, found that "Malignant tumors of the 
liver and gall bladder showed a definitely higher rate 
for the whites in each sex" (Table II). 

TABLE II: CANCER OF THE LIVER AND GALL BLADDER 

2~kVERAGES OF :'~NNUAL ~)EATH RATES, BY COLOR, SEX, AND AGE. 
AGES 25 To 74 YEARS 

Met ropo l i t an  Life  Insurance  C o m p a n y ,  Indus t r i a l  D e p a r t m e n t ,  

1917 to 1935 

Average  of death rates per  100,000 
Average  period, Whi t e  Colored 

years  Males  Females  Males  Females  

1 to 74 ~* 6.5 9.0 4.1 4.9 
45 " 74 * 31.2 43.3 19.2 21.7 
25 " 34 0.5 0.8 0.6 1.0 
35 " 44 3.0 4.7 2.5 4.6 
45 " 54 12.9 18.1 10.8 11.4 
55 " 64 37.4 49.5 22.1 25.4 
65 " 74 69.3 99.9 36.6 42.8 
*" Death rates s tandardized for age. 

Pearl and Bacon (29), in a study of 816 autopsies 
upon cases of malignant tumor at Johns Hopkins 
Hospital during the years 1889 to 1923, give the fol- 
lowing data obtained from this material (Table III). 

TABLE III :  CARCINO3/IAS OF LIVFR, GALL BLADDER, AND GALL DUCTS 

JOHNS HOPKINS HOSPITAL 

(Pear l  and  Bacon)  

W h i t e  males Colored males Whi t e  females 
Absolute  Per  cent ~ Absolute  Per  cent Absolute  Per  cent 

9 4.5 6 10.5 23 30.3 

* Pe r  cent = percentage of all carcinomas of the a l imenta ry  tract ,  l iver,  and pancreas.  

Colored females 
Absolute  Per  cent 

2 12.5 
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T h e  figures suggest  a h igher  incidence of these tumors  
upon  colored t h a n  upon  whi te  males,  but  the n u m b e r s  
are not  large e n o u g h  to be decisive and  the propor-  
t ion of gal l -bladder  tumors  is u n k n o w n ;  o therwise  
these data w o u l d  have been of especial value as the 
propor t ion of wh i t e  (58.6 per  cent )  and  colored (41.4 
per cent)  in the  whole  series of 6,670 autopsies used 
was not  very different .  

Dr .  Louis  I. D u b l i n  has very k ind ly  suppl ied m e  
wi th  the mater ia l  based on data f rom the U n i t e d  
States Bureau  of  the Census,  tha t  is conta ined  in Tables  
IV  and  V. Tab le  I V  shows the numbers  of deaths,  

"]'ABLE IV: NUMBER OF DEATHS AND THE DEATH RATES PER 

100,000 POPULATION FROM CANCER OF THE LIVER AND 

BILIARY PASSAGES BY COLOR AND AGE GROUPS FOR THE 

UNITED STATES~ 1938.  BASED ON DATA FROM THE UNITED 

STATES BUREAU OF THE CENSUS 

White Colored 
Death Death 

Age groups Deaths rates Deaths rates 

Under 25 67 .13 4 .06 
25 to 34 80 .43 24 1.03 
35 " 44 374 2.34 60 3.42 
45 " 54 1,214 8.79 129 9.76 
55 " 64 2,344 24.40 150 17.87 
65 " 74 3,125 59.10 130 38.55 
75 and over 2,306 105.44 59 41.49 

and  the dea th  rates, f rom cancer  of the liver and 
biliary passages a m o n g  whites  and  colored at various 
age periods. A t  the earl ier  ages the morta l i ty  is 
h igher  a m o n g  the colored,  bu t  f rom the age of 55 
onwards  the inc idence  becomes considerably h igher  
upon  the whites .  

Table  V shows the c rude  death  rates for each state 
f rom cancer of  all forms,  and  f rom cancer of the 
liver and bi l iary passages, w i th  the percentage  ratio 
of these two quant i t ies  to one another ,  a r r anged  in 
descending  o rde r  of this last amoun t ;  and  to these 
data  I have a d d e d  the percentage  of Negroes  in the 
populat ion of e a c h s t a t e  s h o w n  by the .census  of 1940 
(40) .  In  all the  states together ,  cancers of the liver 
and  biliary passages m a k e  up 6.8 per cent  of all 
cancers. If one takes the 20 states in w h i c h  this per- 
centage is highest ,  r ang ing  f rom 7.7 in Texas to 10.8 
in South  Dako ta ,  and  outl ines t h e m  upon  a map ,  one 
obtains the result  shown in Fig .  1. Maine  is a l together  
aberrant ;  o therwise  the states fo rm a cont inuous  area, 
wh ich  avoids the no r the rn  border  and  the east and  
west  coasts. If one outl ines also upon  the m a p  the 14 
states having  m o r e  than  10 per cent  of Negroes ,  w h o  
in these states n u m b e r  9,403,985, or 73 per cent  of the 
total in all the states, it is qui te  obvious tha t  the two 
areas do not  coincide.  T h e  data in the g r a p h  (F ig .  2) 
show that  there  is an  abrupt  t ransi t ion f rom the 34 
states having less than  the m e a n  propor t ion  (9.8 per  
cent)  of colored persons to the 14 states hav ing  more  

than  this a m o u n t .  Th i s  abruptness  is, f rom the present  
poin t  of view,  for tunate ,  because it should  m a k e  m o r e  
conspicuous  any difference be tween  the two  g roups  
of states that  depends  upon  this propor t ion.  H e n c e  
these data  give no indica t ion  that  there is any  h igh  

TABLE V.--DIsTRIBUTION OF CANCER OF THE LIVER AND B1LIARY 

PASSAGES AND OF NEGROES~ 1N THE UNITED STATES 

Dea th  r a t e s  per  
100,000, 1938 

C a n c e r  of N e g r o e s ,  
Cancer ,  L i v e r  and  pe r  cen t  

all Biliary B, of popu- 
forms l~assages per cent lation. 

State A B of A 1940 

South Dakota 92.3 10.0 10.8 0.1 
Indiana 122.6 12.8 10.4 3.5 
Kentucky 81.2 8.2 10.1 7.5 
Virginia 84.4 7.9 9.4 24.7 
Arizona 72.3 6.8 9.4 2.6 
West Virginia 75.6 7.0 9.3 6.4 
Oklahoma 75.1 7.0 9.3 7.2 
Nevada 121.7 11.3 9.3 0.6 
Mississippi 65.1 5.9 9.1 49.2 
Idaho 89.2 7.9 8.9 0.1 
Maine 153.9 13.5 8.8 0.1 
Nebraska 122.8 10.5 8.6 1.1 
New Mexico 55.4 4.7 8.5 0.9 
Kansas 123.0 10.2 8.3 3.6 
Missouri 131.7 10.9 8.3 6.4 
Ohio 129.3 10.6 8.2 4.9 
Tennessee 75.6 6.2 8.2 17.4 
Iowa 132.9 10.5 7.9 0.7 
Arkansas 58.8 4.6 7.8 24.7 
Texas 72.8 5.6 7.7 14.4 

New Hampshire 162.1 12.2 7.5 0.1 
South Carolina 54.9 4.0 7.3 42.8 
Utah 85.2 6.1 7.2 0.1 
North Carolina 54.8 3.9 7.1 27.4 
Delaware 120.5 8.5 7.1 13.4 
Vermont 143.3 10.1 7.0 0.1 
North Dakota 96.9 6.6 6.8 0.1 
Montana 101.3 6.9 6.8 0.2 
Maryland 128.4 8.7 6.8 16.5 
Michigan 112.6 7.6 6.7 4.0 
Wisconsin 132.7 8.7 6.6 0.4 
Pennsylvania 125.9 8.3 6.6 4.7 
Oregon 140.2 9.3 6.6 1.9 
Colorado 115.4 7.4 6.4 1.1 
Illinois 138.2 8.9 6.4 4.9 
Washington 135.1 8.7 6.4 0.4 
Alabama 60.3 3.8 6.3 34.6 
Florida 85.8 5.2 6.1 27.0 
Rhode Island 153.0 9.2 6.0 1.5 
Georgia 63.8 3.8 6.0 34.7 
Louisiana 81.6 4.8 5.9 35.9 
California 136.8 8.1 5.9 2.2 
New Jersey 134.7 8.0 5.9 5.4 
Massachusetts 161.2 8.1 5.0 1.2 
New York 153.4 7.7 5.0 4.2 
District of Columbia 139.6 6.7 4.8 28.2 
Minnesota 135.7 6.3 4.6 0.3 
Connecticut 146.0 6.1 4.2 1.9 
Wyoming 87.2 3.3 3.8 0.4 

United States 115.0 7.8 6.8 9.8 
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incidence of cancer of the liver upon the Negro in 
America. The ratio B:A (Table V) ,  which suggests 
this conclusion, is of course an unsatisfactory basis, 
because it may be altered by the prevalence of any 
form of cancer included in A; but any such prepon- 
derance of cancer of the liver as occurs in South 
Africa could not be concealed. 

miles; this is a mean density of 31.25 persons to the 
square mile, which is less than three-quarters of the 
density for the whole of the United States, namely 
44.2. But there is no simple relation to population 
density; thus the 2 states at the top of Table V are 
South Dakota  (density 8.4 persons per square mile) 
and Indiana (density 94.7). 
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Fro. 1 . - - T h e  broken line encloses the 14 states in which Negroes make  up more than 10 per cent of the population (Fig. 2).  
The  cross-hatched areas show the 20 states in which the proportion of cancers of the liver and biliary passages is highest (Table V) .  

The mean ratio of cancers of the liver and biliary 
passages to all cancers is higher in the United States, 
6.8 per cent, than in England and Wales, 5.18 per 
cent in 1933-1937 (32).  One factor that would raise 
this figure is the recording of metastatic tumors of the 
liver as pr imary tumors in thinly populated areas 
where the conditions for diagnosis are not good, and 
these conditions are difficult to assess numerically. 
The 20 states outlined in Fig. 1, in which most deaths 
are ascribed to cancer of the liver and biliary passages, 
contain 46,116,632 inhabitants in 1,475,763 square 

(b)  Individual cases o[ primary carcinoma o[ the 
liver.--Statistics based upon attendance at hospitals 
are notoriously liable to many errors. Table VI sum- 
marizes the relevant data for 233 cases of primary 
cancer of the liver occurring in the United States and 
published since 1911; this does not claim to be a com- 
plete ~ollection of the cases reported. Where  no state- 
ment  was made about race the patieni: has been 
assumed to be white; in some cases, where the race is 
not stated, one can infer from the details of the clinical 
description devoted to the patient's complexion that 
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the person was not colored. Cases occurring in infancy 
have been excluded as probably of a special nature. 
Only 2 cases of the 23 in colored persons can be said 
definitely to have been women; some authors state the 
numbers of white and colored patients, and the num- 
bers of men and women, but do not state the sex in 
relation to race. The  locality where each investiga- 
tion was carried out is recorded, as this of course affects 
the racial character of the population concerned. 

The table shows 184 cases in persons white, or 
assumed to be white, and 23 cases in Negroes, which 
is a ratio of 8 white to 1 colored. This is not very 
different from the ratio of the two populations. The  
census of 1940 (40) gave 118,214,870 whites to 

A 

40 

50 

F-" ! ' 

B C 

A = STATES Y~ITH LF~S THAN 1 PER CENT. 

B = 20 STATES WITH 1 TO iO PER CENT. 

C = 14 STATES WI~ OVER I0 P E R  CENT. 

FIG. 2.--Proportion of Negroes in the population of the United 
States. The states are arranged from left to right in ascending 
order of the percentage of Negroes. The horizontal line indicates 
the mean percentage (9.8) in the whole population. 

life in China. Strong and Pitts [41, 42], at Vancouver 
General Hospital, record 10 cases in 139 autopsies on 
Chinese, who are mostly immigrants from Kwangtung 
province in southern China. Data on the incidence of 
cancer of the liver upon Chinese born in America 
would be very desirable.) 

I)ISCUSSION 

The suggestions in this paper are put  forward with 
diffidence, in the hope that American workers who are 
in a position to obtain firsthand information will be 
attracted by this question. The data collected above 
give no definite indication that the Negro in America 
shows the high incidence of primary cancers of the liver 
that is found in Africa, and hence the prevalence of 
this form of cancer in Africa does not appear to 
depend purely on racial characters. But all statistics 
on this matter are defective as long as cancers of the 
gall bladder, and of the liver, are included in one 
category; primary cancer of the liver is at the best a 
bad subject for mass statistics, on account of the 
danger of inclusion of metastases from undetected 
primary tumors elsewhere. The experimental work of 
the last 12 years has shown both how easily cancer of 
the liver is induced in the rat and mouse by certain 
compounds given with the food, and the controlling 
influence of diet upon this process. The  presence of 
similar compounds in some of the numerous food- 
stuffs of Africa, of the constituents of which we have 
very little knowledge, is quite possible. Berman gives 
a valuable piece of information upon this matter, but 
does not draw any inference from it. Among the 
natives who come to the gold mines from Portuguese 
East Africa cancer of the liver is about 6 times more 
common than it is among those from other areas. 
Since these natives show no special racial peculiarities 
(Berman says "There is no appreciable difference in 
their general physical characteristics") some local en- 
vironmental  factor is indicated. 

12,865,518 Negroes, or 9.2 white to 1 colored. At 
first sight, therefore, the published cases indicate that 
the incidence of this form of cancer upon the two 
races is the same. But in view of the very small pro- 
portion of colored persons in many of the localities 
(Table  V and Figs. 1 and 2) named in the second 
column of Table VI, the figures might  be held to 
suggest that they were especially liable to cancer of 
the liver. Evidently, unless the people of the South are 
to a high degree exempt from this form of cancer, 
many cases among them must go unrecorded. The 
likelihood of publication is a factor that cannot be 
estimated numerically. (The  number  of cases in the 
small population of Chinese [74,954 in 1930] presents 
an altogether different problem, as some of them, at 
any rate, are immigrants  who have spent their early 

SUMMARY 

Such data as are available suggest that the very 
high incidence of primary cancer of the liver found 
among Negroes in Africa does not appear among 
Negroes in the United States, and is therefore not of 
a purely racial character. Hence the prevalence of this 
form of cancer in Africa may be due to some extrinsic 
factor, which could be identified.  The  statistical evi- 
dence on this question is confused by the inclusion of 
cancer of the gall bladder in the same category with 
cancer of the liver. 
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