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11. Mrs. H. Hunter, Superintendent of Nurses, Public Hospital, G
was granted 344 months full ﬂ;]my vacation leave from Bth April, 1931. Her
appointment was terminated with effect as from 15th July, 1951, on grounds of ill-
healtl.

12, Miss V. M. Meade, Divisional Sister, Public Hospital, Georgetown, on the
expiration of her econtract was granted 4 months full pay leave from 20th
March, 1931, and returned to England. She was re-engaged as a Divisional
Sister as from 31st August, 1931, and was subsequently appointed Superintendent
of Nurses, Public Hospital, Georgetown, on 1st September, 1931,

13. Miss K. Welch, Superintendent of Nurses, Public Hospital, Berbice, was
granted 4 months full pay ieave from 24th November, 1911, oo the expiry of her
contract and returned to England,

14, Miss M. Guidera resigned her appointment as Divisional Sister, Public
Hoapital, Georgetown, on 31st March, 1931, and returned to Eogland.

15. Miss N. M. C, Horrocks and Miss M. G. Morris arvived iu the Colony on
26th November, 1931, and assumed duty as Divisional Sisters, Public Hoapital,
Georgetown, on 27th November, 1931. Miss Horrocks was transferred to the Public
Hospital, New Amsterdam, to act as SBuperintendent of Nurses on 21t Decomber,
1931,

16. In the interval berween the resignation of Miss Guidera and the arrival of
Miss Horrocks and Miss Morris, Mrs. Good acted as Divisional Siater at the Pablic
Hoepital, Georgetown, from 7th April, 1931, to 21st November, 1931,

Ordinances, Regulations, efe.
17. The following Ordinance was passed during the year :—

The Leprosy Ordinance, 1951, to make better provision for the treatment,
care and isolation of persons suffering from leprosy.

This Ordinance repealed the Lepers Ordinance, 1905,

18, The following Regulations and By-laws were also made during the year :—
(2) The Dangerous Drugs (Licensing) Conditions, 1931, setting out the con-
ditions under which dangerous drugs licences may be iuuadg.‘
() The Midwives ('[raining) Regulations, 1931, prescribing the course of
training and examination of Midwives.

{¢) The Chemists and Druoggists (Training and Examination) Regulations,
1981, preseribing the course of training and examination of Chemists
and Druggists,

Financial,
19, The following is a comparative statewent of revenue and expenditure for
the years 1929, 1930 and 1931 :—

(@) Revenwe— Medical Department.

1929, 1930, 1931.
£55,867.64 I:'il:mlrldas $46,391.80 {incluﬂﬂﬁ $£43,430.86 {inuludm
$4,274.10 for Medi- 83,225 for Medical $2,737.10 for Medi-
cal Officers’ Rents). Officers’ Rents). cal Officers’ Rents).

(b) Expenditure—Medical Department including Public Health Departinent,
1929, 1930. 1931,

$621,638.88 $568,895 $547,034
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4. Below are furnished extracts from the Report of Dr. E. G. H. Payne,
M.B., Ch.B., Medical Officer in charge of the Venereal Dise:ses Clinie at the Public

Hoapital, Georgetown :—

¢ The Clinic continued to be condueted in the Department speeially
“ areanged for the treatmént of Venereal Diseaszes in both sexes,

« Male Clinics were held on Tuesday and Friday afternoons from
12,30 p.m. 10 4,80 pm. A Male Clinic was also instituted on Wednesday
it pftornoons, and a short gession for Males was held on Saturday after-
“ noons from 1 p.m. to 2 p.m. '

« Femalo Clinies were held on Monday and Thursday afternoons from
#1230 p.m. to 4,30 p.m.

“ In order to meet as far as possible the demands of the Male working
“ geetion, the Clinic was open for all day intermediate treatment from
“7 a.m, to 5 p.m. with the exeeption of Mcnday and Thursday afternoons
“ when Female sessions were in progress.

“TPThe intermediate treatment of women was conducted in the
“ Female dressing room of the New Ount-patient Dispensary olose by.

« All Pathological examinations were carried out in the Government
 Bacteriological Department. Details of these examinations way be
“ on reference to the report of Government Bacteriologist and Pathologist.

“ For diagnostic purposes, and for test of eure of Syphillis cases, the
“ Wasserman reaction, according to Harrison's method, was universally
“ practised. In the treatment of Syphilis cases, the method of giving un
“ Arseno.Benzol Compound at same time ag a preparation of Bismuth
“ intramugcalarly, on the lines recently suggested by Colonel Harrisson
“ and practised in the St. Thomas' Clinie, London, was followed in the
“ majority of cases.

“The Arseno- Benzol Compounds used were Novarsenobillon, Novarsan,
“ Neo-arsphenamine, Neo-Silver-Salversan, Sulphostab and Sulphars-
“ phenamine, the latter two intramuscularly mainly for treatment of
“ infants and young children.

“ The Bismuth preparation used was Bismostab.

i Bide Biffects.—There were four cases of Dermatitis and two cases of
“ JFaundice. These efteots were observed early during treatment and were
“not due to higher dosage of 9 grms, used. Mild vomiting was
“ peeasionally observed.

“ Defaulting continued to be observed but the incident of defaunlting
“ was relatively lower than in preceding years and this was especially
“ ghgerved in the treatment of female cases ol Syphilis.

“The incidence of defaulting in the male was due mostly to men
“ drifting away in search of employment and failing to notify the Doctor
“ that they were leaving the district.

“The incidence of Chanercid and uleerating Granuloma of the
“ Pudendum appears to have been considerably reduced.

“ Propaganda,—Attention to this phase was continusd during the
“year by short talks to all New Cases. "Three pamphlets have been
“ prepared and will be used to amplify this section of the work during the
 present year,

“ The (linic continued to receive from the Ante-Natal Centres cases of
“ 8yphilis in expectant mothers and in the newly-born of mothers infected
“ with Syphilis,

“The Georgetown Infant Welfare and Ante-Natal Clinio notified
“that 164 cuses were referved for treatment, OFf thess 95 attended and
“ availed themselves of treatment. 30 other cases referred from other
** gentres also attended thus making 194 mothers referred, of whom 125
“ availed themaelves of treatiment.

“ The proportion of new Gonorrhoea cases to mew cases of Syphilis
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s spntre was established at Lodge Village at the end of the year and a
“ further centre is to be established in the Canje District adjoining New
“ Amsterdam. With the out-patient station at the Leprosy Hospital
“jtgelf, there will be therefore three centres at which closed cases may
“ attend as out-patients and cdischarged cases for examination and further
* treatment,

“ Bpecial attention is also paid at these centres to examinations of the
“families of infected persons, a measure on which so much stress ia laid
“hy Sir Leonard Rogers.

* Buildings.—I[ regret to have to report that all the buildings except
‘tke Male tﬁﬂﬂ]}ihl and Infirmary are in a grave condition of disrepair
“ most of the roofs are leaking, many window panes are missing and the
“ flooring of some of the buildings is so preearious as to be dangerous to
“ life and limb,

“ Minor vepairs are constantly being dome by the attendant and
“inmate carpenters, but, owing to lack of material, no major repairs are
** poazible,

g *Two main bridges collapsed during the year, one being repaired by
“ inmate labour with material supplied by the Public Works Department,
“ while the other atill remains incapable of carrying heavy traflic.

“ @rounds—The grounds have been kept in good condition, but it has
“ been impossible to keep the roads in repair for lack of material.

“ The Cricket and Football grounds and Tennis lawns have been well
“kept up. Most of the Hydnocarpus treez are doing well and a few
# fruited during the year.

“ The Government Ecologist, Mr. Follet-Smith, visited during the
“ year and gave useful advice with regard to their culture.

“ The farm is still being kept up but the lack of water iz a serious
“ handieap and only limited crops are possible under the cireumstances.

“ Sanitation.—The latrines and outhonszes are in a most dilapidated
% gondition and many are quite useless on that account.

# More latrines are also urgently needed; it is imposszible to
“ gxaggerate the necessity for efficient disposal of exereta in such an
“ inatitution as this.

“ Oeeupation.—The unsual avoeations of carpenter, shoemaker and
“ tailor have been followed, and all the minor repairs, making of shoes,
“ boots, ete. and of elothing have been done by the patients under the
“ gnpervision of Artisan Attendauts,

“ Many patients also have engaged in farmiog, pouliry-rearing and
“the rearing of pigs, besides trench-digging, weeding and other forms of
** unskilled labour.

“ A large quantity of greens and other vegetables, and all the eggs
“ and chickens used are thus supplied.

“ Patients have also been tiained to give the daily injections and
“ Jocal applications acd to administer treatment in the Electro-therapeutic
¢ Department.

““ There are also a few shopkeepers among them and all except those
# absolutely incapacitated do their share of work.

“ Sports ond Paslinmes.—Cricket and Football have been played as
“ ysual and the usual dances and entertainments have been orgavized, and
* the weekly Cinema hLas, as usual, been thoroughly appreciated.

“During the year a Guide-Troop and Seout-Troop were formed.
¥ The Guiﬂn‘tmn;_l was started on the imitintive of Mrs, S, H. Bayley,,
* Colony Commissioner, and is under the divect control of Mre, F. GG, Rose
“to whose devotion the success and expansion of the movement in the
* Leprosy Hospital have been largely due.

“The existence of these Guides and Brownies has made & remarkable
* difference to the tone of the whole institution and adds a new zest to a life
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ment ceased to be a prison as from 3lst May, 1930. Although thiz Prison was
officially closed and the majority of prisoners transferred to the Georgetown Prison
a nucleus of prisoners, subsequently supplemented by a further number from
Georgetown, was retained at the Settlement for the purpoge of carrying out boni-
fication work in connection with the establishment in that locality of the head-
quarters of the Forestry Department.

163. The general health of the prisoners in the Penal Settlement and the
Georgetown and New Amsterdam Prisons has been good. There was no epidemio
digeage during the year.

164. Food and diet scales, milk and water supplies were satisfactory.
165, The daily average nnmber of convicts and prisoners was 300,

166. The following Table shows the number of patients treated in prison
hospitals during the year :—

Number remaining in hospital on $1st December, 1930 .., ‘1 ')
Number admitted to hospital during the year O
Numbar discharged from hospital during the year e 208
Number died iu Prison bospital 3
Number trausferred to public hospitals ... 13
Number remaining in hospital on 31st December, 1931 _. 5

167. The prineipal diseases treated were Malaria and Influenza.
168. The number of out-patients treated was 5,623 as against 6,013 in 1930.
169. There were two exeeutions during the year.

VII.—Mixing—Magarowt Diamoxp Fienpe,
170, The resident medical staff consists of :—
1 Senior Dispenser.
2 Juunior Dispensers.
1 Cook.
1 Beavenger,
1 Mechunie for motor engine.

2 Boathands.

171. The hospital of eight beds, with a dispensary, is situated at the head-
quarters station at Kamakusa,

172, An out-station dispensary under the charge of a dispenser is maintained
at Enachu,

I' 173. The senior and junior dispensers make routine tours of inspection of the
distriet,

174. The average number of the mining population during the year was
approximately 2,121, as against 3,050 in 1930,

175. During the year there was a marked decline iu mining activities owing:
to the fall in prices which reanlted in 4 marked decrease in the number of labourers
engaged iu this industry. As a further sequel there was a high sickness rate due
to influenza and dysentery, and conditions became so serious that special relief
measures had to be provided by Government. With the exception of this period,
health conditions in the district were fair, the most prevalent diseases being
Malaria and Bronchitis,

176. The npumber of venereal diseases cases treated was small—the majority
gave evidence uf baving been infected outside the diamond fields ares.

177. The rainfall in the distriet was :—
Inches 118.02 as compared with
Inclies 126.596 in 1930,
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178. During the year 53 deaths were registered in the district—17 in lospital
and 36 elsewhere—-as against 77 in 1930. The causes were :— ;

Malaria e 12
Poenmonin ... 11
Influenza R
Dysentery and Enteritis 5 6
Blackwater Fever 1
Other canszes £ 15

VIII.—Suvcae Esrates.

179. The total number of these estates is 32, OF thess 25 provide and main-
tain their own hospitals and dispensaries for the benefit of their labour forees and
employ their own dispensers and midwives.

180. During the year on instructions from His Excelleney the Governor a
special inspection of all the sugar estates in the Colony was undertuken by the
Surgeon-General and the Government Medical Officer of Health. As a result of
this inspection u detailed report was submitted for the information of His Excel-
lency which dealt with health conditions of Kast Indiaus ou individual estates, and
attached to the report was a general summary of vital statistics and recormenda.
tions for improving hexlth conditinus of labour forces on these estates,

181. The general health of labourers was satisfactory and improvement in vital
statisties is being maintained.
182, The following Table shows the births and deaths of the 25 estates with
Hospitals ;—
RETURN OF BIRTHS AND DEATHS OX SUGAR KSTATES=1031.

FOPOLATION. Bintne, #Ari-Binris, DcaTite,

Naux or EsTATE. L ] | e —
Eaat Eant Has | Bast | Heme

| Indians, | Otbers| Total | pgi, | Others. |y i, | Others. | pojian,, | Otberr. [\ Zieee,

| | =%
Hheldon 1,566 ME | 2140 ] a3 4 i - TR RN - 1%
J;:d-ﬂnd- 455 e, | B4 18 4 1 T &
it Mourant 5,235 4 | 5564 a1 12 ) 1 £ 4 1k
Rosehal S v+ O+ - " 3 G - b 5

A $ 42

FProvidence, Berkics ... 476 | 102 | Gis ] 1 ] 13 i et
Mara 242 | 1% e ] 7 1 11 B |iuB
Blairmont i 1,550 e | 3070 o 3 -] o 2 ]
Hathk 2 L&l 8 | 1,7 [ 4 2 o an 1 2
Cape Grave : 1,580 158 | paes 45 4 4 w B 3
Enmere . .M I3 | 3,808 & | I 3 ] 1. | 48 [] . 6
redl Lovg | 49 | 2500 Y t 11 | fﬁ el &
Man o (L L EH 3 K 1 T % ]
La Benne Inkention 1,935 [ 75 2 I | 5 ] %
Vryheid's F 1,553 | Las 'H i i & 4 z
J 1897 S5 | 31K G 11 & | b & 3
ord ¢ 2788 | 1,288 | 4081 B 14 3 5 2 an
Farm 1,160 436 | 1LG16 A 7 7 { Rl 1 i
Providenoe, Demerara... 289 Ha | 2,798 T 3 i {a 1 11
Wﬂ-mljnﬂ.'aﬂ i 1,65 44 | 16 0 14 4 1 e [ ]
¥ : 't 26 | hag 30 1 E ] ] 15
| X2 o | 34l 1] 2 | E1l : 1
U 1 | 4SS 71h | 5365 1 12 # 4T ] 1
i e wf  L3BH 118 | L7 FUESN I L v L 18 ] 4
Tetal .| 5,380 | 8470 (08,860 | 1,715 : M | ne | s 29 1 178

183. There were 1,920 births of resident estate population as against 2,152 in
1930, and the deaths of resident estate population numbered 1,027 as agmnst $97

in 1930.
. 184. The total number of deaths of the resident estate Fupu_latian, adding to
the above totals the number of deaths occurring in public hospitals, was 1,121 as
against 1,069 in 1930,
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; 241, Milk samples ware taken at intervals in the different districts and sub-
mitted to the Government Analyst for examination. Out of 1,513 samples taken,
108 were found to be adulierated. These figures compare favourably with those
for the preceding year which were 1,285 samples with 136 adulterations.

242, Rontine examination of Slanghter-louses was carried out by Sanitary
Inepectore wherever such exist, as alto wherever slanghtering occurved. The
‘ehief oanser for condemnation of carcases and portions of carcases were Tuberculosis
and Parasitic Infeetion of individual organs.  The number of carcazes ingpected was
5,604 of which 19 were wholly condemned and 1,431 portions of one or aunother
were found unsound and destroyed.

244. Continued difficulty was experienced in enforeing the existing provisions
of the law in respect to this important subjeet. A working policy has in the mean-
while been introduced pending the passing of the new Public Health Ordinance,
and this has had the effect of tightening up conditions in respect to the preparation
and laying out of land prior to the actual building. Until, however, the importance
of this aspect of sanitation is fully realised, effective measures directed towards the
enntrol of house-lots generally cannot be carried ont, Greater regard in this connee-
tion is similarly being paid to the front lands of Sugar Estates.

(vi). Water Supply.—

244, The gradual extension and in places the renovation of the Artesian Well
system in the more populous distriets of the colony mmst bs regarded as bighly
gatisfactory. 1t is interesting in view of this to note the steady and marked decline
in digeases and deaths eclassified under the general heading of Diarrhma and
Enteritis ; on the other hand the general absence of any protective meagures
directed againat surface contamivation of fresh water trenches, the use of which is
80 widespread for drinking and domestic purposes, remains an unsatisfactory feature.

(vii) Disinfection.—

245. On the receipt of the notification form from the District Medical Officer
‘of any of the notifiable diseases (with the exception of Ophthalmia Neonatorum) the
‘Banitary Inapsctor of the District concerned is immediately informed by telegram,
‘anid measures for the disinfection of the premises are promptly carried out.

(viii) Vaccinafion.—

246, Public vaccinators appointed in various parts of the eclony continued
10 vaccinate eases brought to them. Vaccination Officers are appointed for this
purpose. 'I'he following Table shows the nnmber of vaceinations performed :—

1092, |1m. |1m. 1928 |1m. | 15 1||m flm. Itm. 131,

| 5150 |s,aa 4241 | o558 |¢.m 4,864 | 5178
g113 | 8905 | 4671 | 6208 | a0 | 50 ia.E.‘l ot | s
1 i

| | w7 | s mllmsim.s ms | @3
|| !

“Total Yeesinat oos T F
Total verifed secesnful i 6,826

“Por eant. verified socomsslul

H.-=SPECIAL PREVENTIVE MEASURES,

(i) Anti-malarial Measures.—

247.—(a) The programme of bonification of the Thomas Lands to the north
anid east of Georgotown was continued throughout the year, Progress, however,
was necessarily slow owing to still further reduction in the vote allotted to this
work. Paid labourers are employed when possiole, but otherwise this work is
undertaken by convict labour under the supervision of the Department.

(8) A section of land in the neighbourhood of Queen’s College, Georgetown,
via., a. portion of the D'Urban Park Hace Course, was bonified during the year.
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(¢) The special measures commenced in 1929 at the Mazaruni Station (His
Majesty’s Penal Settlement) were continued throughout the year. A larger
eontingent of conviots was provided from Georgetown for this work. These,
amounting in number to some fifty to sixty, cleared, levelled and lgradad a consid-
erable area of the land adjacent to and surrounding existing buildings. Evidence
of an over-all reduction in mosquito ineidence was noted in the last guarterly
report of the Government Medieal Officer resident at the Station, and although
Malaria Fever contitued to be reported an appreciable reduction in the number of
cases was noted in the returna.

() Model Dry Pil Latrines.—

248, The policy of erecting the Departmental type of dry pit lairines in:
Police Stations, Schools, ete., was continued, but owing to a still ﬂnrthar reduction
in the sum of money allotted for Approved Sanitary Works of this nature the
number erected was less than the previous year. There still remaing in many
Government Institutions and Officers’ Quarters an uneatisfactory and antiguated
bucket system of counservancy. It iz hoped that the policy of substituting the
geptic tank or, where this is impossible, the dry pit system, will be pro with.
as early as possible.

249. Under the supervision of the Department a seetion of the Race Counrse-
in New Amsterdam was levelled and graded, thus eliminating many sreas which
formed an ideal breeding gronnd for the anophelive mosquito,

(iii) Eaucation and Propaganda—

250.—(a) A course of lectures in connestion with the local examination for
Sanitary  lospectors’ and Women Health Visitors' Certificates was given, the
examination being held later in the year.

It was not found practicable to hold the vsual Refresher Course for District
Sapitary Inspectors duriog the year.

(6) The examination for the Royal Sanitary Institute’s Certificates for Sani-
tary Inspectors and Women Health Visitors was held in Trinidad, the Government
Medical Officer of Health being one of the examiners. One Sanitary Inspector
and two Health Visitors from this Colony obtained certificates.

(¢) The Government Medieal Officer of Health continued to give weekly
lectures in Hygiene and Sanitation to Student Teachers of the Teachers’ Training
Centre of the fﬂuuntinn Department.

(d) A Health Section was arranged at an lxhibition held on the grounds of
the Georgetown Cricket Club ou the occasion of the Centenary Celebrations
of the Colony in October, the demonstrations being grouped under the following
subjects :—Maternity and Child Welfare, Anti-malarial measures, Uisinfection,
Insect Parasites, Pure Water Bupplies, Pore Food and the Vitamin eontaining
Foodstuffs ; and General Sanitation, including Sanitary Appliances.

(¢) The Chief Engineer for the Municipal Sewerage and Wator Commissioners,
My, 1. M. E Aitken, also arranged in conjunction with the Health Exhibition a
model demonstration of the Sedimentation and Filtration Plant for the clarification
and purifieation of Lamaba (creek) water, and the Medieal Superiatendent of the
Leprosy Hogpital illustrated in a separate kiosk the varying phases of Leprosy, and
methnds of treatment,

(f) A new “ Health Series ” of pamphlets was initiated by the Department at
this Exhibition, the subjects dealt with being Malaria and Tuberculosis. These
were freely distributed to visitors.
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f.—¥EW PUBLIC HEALTH BILL.

251. The drafting of a new Bill *“to promote the Public Health of the Colony ”
wag continued throughout the year.

7.—LABORATORY WORK.

252. No incrense in staff over the previous year was available, the laboratory
work being carried out by a part-time asaistant under the supervision of the
Government Medical Officer of Health. During the major portion of the year, the
asgistant, a Clas: I1I Sanitary Inspector, Mr. 8. D. Singh, was appointed to a
district in the neighbourhood of Georgetown to aet as Sanitary Inspector owing to
talﬂ:omrj' staff shortage. No extension of laboratory work was therefore possible
during the year and, in fact, the usual investigations, such as those for Malaria and
Hookworm, had unavoidably to be held over.

2553. Arrangements were made with the Society for the Prevention and Treat.
ment of Tabereulosis to undertake the routine examination of spacimens of sputa,

254. A total of 200 specimens in all were examined during the year.

107 specimens of sputa were submitted, of which eighteen showed the
presence of acid-fast organisms ;
69 blood filins were submitted, of which two showed the presence of the
sub-tertian parasites of malaria ;
22 were water samples ; and
2 were specimens of stools submitted for the presence of parasitic worms
or ova ; one of these showed the presence of Ascaris only,

(i) Waler Analysis.—
255. Of the 22 samples examinad, 11 were of creek water, 10 were of rain
water, and one of ordinary trench water.

256. The same technique as detailed in the Annual Report for 1929 was
em&llu]r&ﬂ. but, in addition, three further sugars were added, viz., Adonite, Inosite
and Saliein. The addition of these carbohydrates was made with a view to under-
taking a more detailed examination of the B. coli communior group, this type being by
far the most fr equently met with as compared with the B. eoli communis; in fact,
in only one sam ple of the twenty-two examined--a sample of rain water collected
from the roof of the Department—was this organism isolated, In all other
instances the organism was a member of the Communior group.

ARTERIAN WELL: WATER.

257. No specimens of artesian well water were examined during the year.

RAIN WATER.
258, Of the 11 samples tested,

In 2 cazes Coliform organiams were isolated in 1 e.c.
In 4 cases Coliform organisms wers isolated in 5 ce.
In 3 cases Coliform organisms were isolated in 10 c.c.
In 1 case Coliform organisms were isolated in 25 e.c.
In 1 ease Coliform organisms were isolated in 100 c.c.

The last case referred to above was in a sample of water analysed after filtra -
tion by the alum and sodium aluminate process, an experimeutal plant having been
installed for the purpose of chemical purification of swimming bath water by Mr.
1. M. E. Aitken, Chief Engineer of the Municipal Sewerage and Water Com-
missioners, for the benefit of a local clab.
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£09. Irregularity in some of the above tesis was experienced, more especially
in the scid reaction with Awndrade’s indicator, largely occasioned by the heavy
greenish-black deposit which ocourred, especially in the larger tubes. Thia blue-
green coloration appeared to be due to the presence of the Bacillus pyocyaneus
which in some instances was later isolated in pure culture,

260. Generally, the Indol, Voges-proskauer and Methyl Red reactions which
were determined in every case eonfirmed the carbohydrate reactions. B. a-aro%enos
was isolated in five ont of the 11 samples, and one or other of the membera of the,
B. coli communior group was also isolated in five of the samples. OF these,
Bacillus metacoli (Castellani, 1915) and Bacillus oxytocns perniciosus (Mysookow-
itseh) were the most frequent. Not infreguently lactose showed late fermentation
(72-96 hours). There was some variation in the carbohydrate readings, especially
after repeated sub.cultures. ,

CREFE WATEE.

261. Creek (Lamaha) water being supplied through pipes to the Department
for general uge, it was decided to take samples monthly with a view to ascertaining
the wet and dry seazonal variation in organismal content.

RAIN WATER.
242, Of the 15 samples examined,
2 pases showed the presence of Coliform organiams in 0.1 e.e.

| pase o o i 2 in .1oeoe
1 ease i e oy o in 1.0 o.e.
1 case 3 e i " in & o
2 cpses i i " in 10 e
1 case : i o 5 in 26 oo,
1 casze -3 = L - in 80 o.e,

269. Again, B. oxytocus pernmiciosus or B. metacoli were the most frequent
organisms met with. The one case only of the 22 tests in which B. coli communis
was isolated, as referred to above, is interesting in view of the faet that it was
collected from the roof of the Department, this building being one of the highest in
Georgetown, On the onset of a shower of rain sterilised flasks were placed so as (1)
directly to catch the falling rain and (2) after it had fallen on to the roof and into
an iron gutier.

264. B. coli communis only was isolated from the former samples while B.
coli communior only was obtained from the latter. That B. coli communis should
be found in such rain water uneontaminated by roof or gutter points to the organism
having been present in the atmosphere,

TRENCH WATER.

265. One sample was examined, B. aerogenes being isolated in .01 c.o. of the
sample.

266, In view of many of the tests being private or official reqaests for analysis,
difficulty arose from the outset in deeiding whether or not the sample of water
should be clussed as potable. If the standurd of contimination for B. coli communis
alone be accepted, then 100 per cent. of those samples so analysed must be con.
sidered 100 per cent. pure. ln view however of the sources of such water and the
state in which the receptacles were found, it was thought advisable to consider any
sumple in which coliform organisms were isolated in 25 ¢.c. or more with suspicion,
and to recommend the receptacle to he emplied and cleansed, or chlorinated,

267. Frequent sub-cultures were made and each tested in the endeavour to
isolate the exact type or types of the B. coli communior present. Muech irregularity
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289. The condition of the water receptacles on the whole is satisfaciory ; there
is, however, the need for an increase in the number of these receptacles to meet
weather conditions. The necessity never arose during the year to utilize the
Quarantine Station for the accommodation of perzons arriving in the Colony under

surveillance from infeeted ports, nor was thereany case of a dangerous infeetions
digsease in the Port of Georgetown and its vicinity during 1931.

BREMARKS,

200, Cablegrams were interchanged as heretofore between the Health Officer
of this and other Convention Ports giving notiee of passengers under surveillance
on board vessels about to sail.

291. The total revenue acerning to Governmeut from sanitary services in the
Port of Georgetown in 1931 amounted to $297.50 ; this amount included $5 for hive
of apparatus for fumigating one ship.

XIV.—METEOROLOGIOAL.

202, The rainfall during the year, as registered at the Botanie Gardens,
(Georgerown), was 69.56 inches as against 8487 ivches in 1930, and the mean
degree of humidity was 50.2 ag compared with 80.9 in the previous year.

208, The mean of the four recording stations in Georgetown was 70.40 inches
as against 80.80 inches in 1930,

204. The following is the meteorological return for the year :(—

TEMFERATURE. RAINFaLL WIEDE,
Jambu: Bolar | Mind- | state | Sbade Amouni) Dontes [Genemal A verasy vt
Blaxi- |mumon| Mazi- | Miel- | Basge. | Mean. Im lal Hemid Ddree- | Foroe.
wum, | Grass, | mom. | mom Ineles. | dity, tlen, iﬁ!wilr
i 5
i | '-

Jantaiy v J00CL b | B4 | TG 1410 I R0'2 172 83 N.E. BT

Febrearr ..l 1823 [ 7% | @7 | T80 | 1w | &R | 3w | O | BE | oIS

March e 161 T3l EG 16D 160 817 143 48 | A.E BT

April e 1507 TED E70 k3 15'% a7 197 743 | A.E T8

By el 1 T3 BT TEW 160 B3 1148 B8 A.E. BT

Junas wa 140°R TSR BiG | TER 140 ik 1147 M8 5.8. (5]

Jualy P ki i B | THL 150 B0 1242 | R3S 8.E. 421

August we 1483 T35 BT T 16k B2 é44 | 813 M.E. 4786

Seprember wal  1BE2'E ik o] -1l i 150 =22l 443 805 N.E neel

Cretober e |- s ] TE6 BT TER 160 22 Ge6r | TRE HN.E. 636

Hovember ... 1506 a9 6 T 170 817 205 | R4 | NE 573

Decomber .| 1489 T 813 H 10 & FhT [ 8% | NE i ]

Mean .| 1495 | 790 | ms3 | Ten | gia | eaw | B L B8
don | Pl Total

-'ii;r:;hwn-—-ltu_'hm;;ud FKaiufall for the year 1581 ...  Meas 7040 inches
XV.—RECOMMENDATIONS,

295, As proviously mentioned (paragraphs 99 and 100) the new Out-patient
Admitting and Casualty Departments at the Puoblic Hospital, Georgetown, wers
completed during the year. s

206. The following are the recommendations which are deserving of serious
and urgent consideration :—

Public Hospital, Georgetown.—The provision of better and more suitable
accommodation for the treatment of Tuberculosis ; the present Tuberculosis ward is
far from satisfactory.

Mental Hospital, Berbice.—The ecrection of further blocks for the better
segregation of mental patients and for the treatment of paying and voluntary
patients. The accommodation at this institution has been inadequate for some years
past and this feature wus commented on by Sir Wilfred Beveridge on his recent
visit to the Colony. : = -
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APPENDIX 1I.

STUDIES ON THE EFPIDEMIOLOGY AND ETIOLOGY OF BLACEWATER FEVER
ON THE DEMERARA RIVER, 1923-1932,

BY

GEORGE GIGLIOLI, sm.p. {ITary), nora, & 6. (Loxpox),
C.M.0., DEvegaga Bavxite Co., Lo, B.G. '

i
= [ |

Blackwater fever is a disease on which we know very little, in spite of the
remarkable number of hypotheses and theories which have been expounded to
explain its etiology and pathogenesis. Also on the genaral epidemiology of the
disease onr knowledge is poor and fragmentary, mainly in consequence of the very
difficult conditions under which the disease has been studied in most instances.

Immunity, or conversely susceptibility, plays a great part in the epidemiology
-of Blackwater. We find in fact that the native population of the endemic areas
nsually presents a remarkabls and often qnasi-absolute immunity to hamo-
Ell:biﬂ'urm, while the condition is common in recent immigrants, particularly of

ropean race.

In the tropical countries where blackwater 13 most frequent, the European
element represents a small minority characterized by a remarkable heterogeneity as
to origin, length of residence, degree of acclimatization, exposure to malaria
infection, habits, ete., ete. Adult males prevail ; children are searee, the wmajority
live in towns whera blackwater is exceptional and I,IS.IIH"_'; impurted ; the rest are
gparsely distributed over enormous tracis of country. Under such conditions the
task of the epidemiologist is a hard one. Every case has to be investigated and
interpreted separately. The risks of ervor are multiple and all generalization is
hazardous.

Mozt of the work done in Africa hns been carried out under such conditions.
The 110 cases studied by Thomson in Southern Rhodesia in 1922-23 originated
from an area approximately equal to that of Great Britain. Deeks and James in
Panama, from 1905 to 1910, studied 232 cases of haemoglobinuria ; bat here again
conditions were extremely abnormal for epidemiologicnl work. The native
Panamanians wera found to be immune, and the cazes studied were collected from
a mass of over 43,000 adult male contract labourers of Negro, White, and mixed
race, originating from malarial and malaria-free countries, from North, South and
Central Ameriea, from the West Indian Islands, and from five European countries,

Blackwater is not a common disense, and it is rarely given to a single observer
to study many cases in any one locality, unless special conditions oceur. If these
eonditions are the result of an unusval prevalence of the disease, endemic or
epidemie, in the native or acclimatized, seitled population of the region, then
:h!:l,imnm conditions are realized for epidemiological work. If, on the other 1‘:|.=mﬂ.

e prevalence of the disease is produced by a ehange in the population, typically
by immigration from other countries of a large but heterogeneous mass of men, then
conditions beeome extremely diffienlt, ns the factor immunity (or conversely, sus-
ceptibility) has 1o be separately investigated for every single gase and individual on
data, the reliability of which is always doubtful. 'I'he chimewan xup[:-l_v deals with
cases of the disease ; the epidemiologist must study such cases in relation to the mass
of the population and to the environment in which they oceur; data obtaived at
the bedside are far from sufficient. To record that a hmmoglobinuria patient has
suffered from repeated subtertian attacks, and to establish the fact by clinical and
luboratory investigation, represents only a unilateral view of the problem. It
remains 1o be determined why the hundreds of thousands who have equally and in
the same region suffered from repeated subtertian attacks under identical condi-
tions have not and do not develop Blackwater. :
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The view at present held by many, mainly following Thomson's work im
Bhodesia (1928), that Blackwater iz a reaction to chronie infection and re-infection
with P. falviparum, and that its epidemiology is governed by the distribufion and
endemic index of this parasite and the degree of susceptibility of the population, is
very difficult to defend. In many regions where subtertian malaria 18 endemic and
severe Blackwater is practically unknown, (Roman Campagna, aceording to
Marchiafava and Bignami, 1931 ; Fuonjab, according to Sinton, 1920), It was on the
base of such distributional characteristics that Manson and Sambon regarded Black-
water as a disease “ a se.”

Noeht has suggested that malarial h@moglobinuria may be the outcome of
infection with special fkamaolytic strains of the Plasmodia. These would be mor-
phologically identical to the ordinary forms, but would be characterized by the
biological property of cansing heemolysis. Low blood eolesterine and quinine, aceord-
ing to Nocht, would both be favouring factors for the Ijt:mﬂuot.ian of hemolysis and
hsmoglobinuriu. Hmmolysing have been found in the blood of hamoglobinurie

atients by Ghiron and again by Gosio, Noeht bas not been able to confirm such
Endinga ; he doubts that haemolysins should be demonstrable, as the amount suff-
cient to produce kemolysis is 80 amall as to escape deteetion by laboratory methode.
Huemolysins caunot be detected, for instance, in the blood of animals suffering from
experimental bsmoglobinaemia and hmmoglobinuria, consequent to injection of
heterologon bemolytic ambocepror.

According to Nocht's suggestion, Blackwater would be due to a direct action
of the infecting parasite, and wot, as Thomson would have it, to a reaction of more
or less obscure nature and pathogenesis, secondary to ordinary chronic subtertian
malaria.

It is evident that a great deal can be learnt concerniug the relative walue of
thesw etiological theories by & careful study of the epidemiology of the disease, but
special precautions are essential in order to reduce this difficult problem to its-
simplest expression, 80 as to eliminate as far as possible the risks of error. The
following conditions should be fulfilled ; —

(1) Investigation should be vesiricted Lo a limited area, so that a careful study
of the field in which the disease ocours may be possible.

(2) The native or the settled acclimatized population of the region should
be susceptible to blackwater. The disease must be studied in this seetion.
of the population, not in the casuval, recent or unacclimatized immigrants.

(3) The investigation of the epidemiology of malaria, in all its details, in the
same district is essential.

{4) Observation should extend over a prolonged period of years to deter-
mine the epidemiological fluctuations of the disease and their relation to
those of malaria.

In 1927 Whitmore, during a short visit to Cuba, “studied malarial hemoglo-
biouria in a white race, living their lives for generations in the vegion.” Unfortu-
nately, the material available was scarce. But this author's observations on the-
recurrence of blackwater in certain Cuban families are of very great interest.

The present report deals with observations earried out between October, 1932,
and March, 1932, oo the Mid and Upper Demerara, in a District extending some
45 miles along the River, from Christianburg to Maialli,

The Demerara River District offers a very good field of work; all the settle-
ments are situated on the river banks, and are easily accessible. The total popula-

-
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tion of the mid and upper river, excluding the Camoonie Creek, according to the
1831 eensus amounts to 7,550 and is made up as follows -—

Race. Malas. Femalea. Persons.
Europeans other than Portoguese 41 24 65
Europeans— Portuguesge ., 62 38 95
East Indian T80 H20 1,321
Negroes 2,200 1,543 3,762
Chinese i3 35 98
Aborigines 270 239 509
Mixed Races w2 793 1,685
Races not stated = 11 4 15

Total 4,353 3,107 7,550

The population of the villages of Christianburg, Relief and Support amounts
to 1,764 ons, of which 330 are males and 934 females, Negroes account for
two-thirds of the village population (1,155). The rest of the population is
distributed in small settlements, farms and mining camps.

These figures do not exactly correspond to the area in which my investigation
‘has been carried out, as they include the lower reaches of the river, where the East
Indian race prevails, On the mid and upper river, the number of East [ndians
could searcely exceed 250, As regards the other races, the eensus figures should
-correspond closely to those of the area covered by my work.

The mixed races, with White, Aboriginal, and Negro blood, constitute the
typical settled population of the District. The proportion of the sexes and of
‘adults to children are therefore within the normal average.

Only a small part of the Negro population really belongzs vo the distriet; the
‘majority are temporary immigrants from the Coast and from the West Indian
Islands, (mainly Grenada, 8t. Lueia, St. Vincent). The male sex prevails and
children are relatively scarce.

The standard of living, general habits, degree of education, degree of exposure,
malarial infection, facilities of treatment, general sanitary conditions, etc. are
‘remarkably uniform throughout the district and for the various races.

Mackenzie Hospital ia the only medical institution in the district, so that
moat of the eases of serions dizease occourring in the surrounding area are seen as
In- or Oat-patients. Of these card index records are kept, so that in the course of
years a large amount of material bas accumnlated ; from these records the more
important data in the medieal history of a considerable proportion of the popula-
tion of the district for the past six years can be obtained. It is also possible to trace
the chronological and place relations of the varions diseases. Outside the Hospital,
a thorough knowledge of logalities and of the people, gradually built np by long
observation, has been of the greatest assistance,

Malaria is by far the most important disease in the region. It is not possible
in this report to deal with the epidemiology of this disease on the Demerara River;
on this fahnﬂ.- reported already, and reference to my former publications 1s
eseential. Malaria i hyperendemie in the district; A, a:yyri_ﬂm'sml 15 the vector ;
there is a marked malarial season following the May to July rains, ?tl‘ah the maximum
number of cases in September und October. Subtertian malaria prevails ; new
P. falciparum and P. malarie infections are frequent during the antumn and winter:
months,
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- Table 2 gives the number of eases of Malaria and Blackwater treated at ovr
‘Hospital, month by month, from 1923 to 1951.

TABLE Xo, 2

MONTHLY NUMBER OF CASES OF MALARIA AND OF BLACKWATER TREATED AT MAOE®NZIR
. HOSPITAL, 1e5-1061 -

Tml Driscasea. i Jan, :"‘J'\.- ’ “#-JAPL j"“.!l\lﬂll. Jl'}'. .‘I.hl[. : S—ﬂp. ; ek, EiHm.'. Dea.  Tolals.
1985, .| Mataria mi o FARE ;_._“ LrARL R S T ey
' Blickuater (i St G LSO j o ke (RRR e T | 5 f W
1604, .. | Malaris 3 % TR 1w 1% 1 TR 1|
- 192, | Malaria o 18 & 1 78 M e 1W e ue el %0 4 1307
. Hlackwater = o iy (W | s | J iy 1‘“I 1
1626, Malsria PR S i 4 ™ I L S T - 11 1811
Blackwater gl e ﬂ: e | “r i EI 1 1 4
1927...| Malsrin o 200l = 2 W4 190 1Y 16 1m LS L0 1M 100 10
Elackwater ] 3 ¥ * 3 & parRe I 1 T ]

| ]
1098, | Malaris (1 e 8 pr us 1 151 a1 1 1sY 1% LME
Plackwater 3 s I|- i B - il B | W
1920...| Malaria 0 T 1| =1 o us 1m0 1w m @ I, G0
1900,..| Malaria o e vl vrel 1%l 1 me s | me o1n e T Lam
1981...| Malaria sol ax 1 o] e g e 147 coR o B 13
Bleckwater ,.,4 | { 1 1| ... 1R s | 1
Malaria MEYT 805 B4 804 LOIH 1,179 1,028 1,256 1,136 1013 19508
Totals { Biiaimmcor Ei E ﬁ b :E {1 S U T e e

From these figures one sees that, in spite of a very high iocidence of Malaria,
Blackwater is not a eommon condition on the Demerara, In fact, if it were not for
the little ontbreak of 1926-27, which accompanied the important malarial epidemie,
the disease could be regarded as definitely rare. We find that from Japuary, 1925,
1o September, 1924, with mild Malaria, no cases of hemoglobinuria were recorded.
In the latter months of 1924, Malaria showed a very definite exacerbation, with
numerons new infections, and at the same time four cases of Blackwater were seen
(October-November, 1924, January, 1825), In 1925 Malaria was very prevalent,
and 1,217 oases were treated, 1.¢., practically 100% more than in 1923, and 50%
more than in 1024, The majority of these cases were relapses from chronie infec-
tiong, dating back to tiie summer and autumn of 1924. In spite of this prevalence of
chronie infections, only one case of Blackwater was recorded for the year ; this case
oceurred early in Janvary as the result of a recent malarinl infection, and as such
muget naturally be grouped with the other three cases occurring at the end of 1024,

For the first 9 months of 1926 no cases of hmmoglobinuria were recorded.
With the onset of the malarin epidemic, which became definite in October, Black-
water immediately appeared. During the last three months of the year 1,185 cases of
Malaria (nearly exclusively new and recent infections) and four cases of Blackwater

~ were recorded.

In 1927 the epidemic continued during the early months; velapses were also
very prevalent; 1,957 cases of Malarin were treated. Blackwater patients were
practically always present in our wards, 37 cases being recorded. The maximum
incidence cecurred in August and September with 13 eases ; this is the season when
new infections are most easily contracted owing to the prevalence of anopheles

following the May to July raius,

In 1928 with a distressingly bigh incidence of Malaria (1,042 cases) mainly
due to insistent, constantly relapsing chronic infections, dating h_nck to 1926 and
1927, but with relatively few new infections due to a marked fall in the nnmber of
anopheles only eight cases of Blackwater were observed. Of these, five occurred
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during the August-October period, i.e., at the season when new infection is most
easily cootracted. In 192% warious conditions, consequent to chronic Malaria,
notably nephritis, were very frequent.

In 1929 with 1,608 cases of malaria, and still a very high proportion of ebronic
infections and varied complications due to chronic Malaria, blackwater was
practically absent, only one case being observed in January.

In 1930 and 1931 with a vary definite fall in the number of Malaria cases, owing
to recovery of many of the old infections and scarcity of anopheles and new infec-
tiong, only three and four cases of blackwater respectively were observed,

In conclusion, the evidence collected during the past nine years on the Demerara
River tends to prove that the incidence of blackwater is related not to that of
chronie malarial infection but on the contrary 1o recent mularia. Blackwater
appears to oceur at the same time and under the same conditions which favour the
spread of new malarial infection, that is, when anopheles become unduly abundant.

Re-infection with P. falciparum has beon regarded as a factor in the etiology of
bemoglobinuris,  Re-infection in malaria, particularly in an untreated native
population, is a matter on which we know extremely little, According to James,
an untreated infection with a given strain of P, vivas tends to produce a definite
immunity against that strain, but re.infection with other strains is possible. he
term sirain is used in relation to the country of origin ; Madagascar strain, British
Guiana straio, ete.). Immunity to a P, vivar strain does not involve immunity to
P. yaleiparum or P. malariae. Ovne may therefore conclude that re-infection is more
liable to occur either with a different species of parasite, or with a different strain
or biological variety, from that which produced the primary infection.

If blackwater were caused hy re-infection with the ordinary malaria parasites,
the conditions of immunity and susceptibility of the loeal population remaining
unaltered, we would expect to see bluckwater cases more or leas regularly during
each malaria season. This is certainly not the case, Blackwater only appears
when anopheles become exceptionally abundant, (1924-1926) i.e, when conditions
for the transmission of the malaria parasites become more than usually favourable.
It is under similar circumstances that the rarver forms of malaris, as quartan for
inq:!unnu, become more frequent and with their typical complications stand out in
EVINencs.

If we assume that blackwater iz cansed exclusively by particular strains or
biological varieties of the malaria parasites, and that such strains are rare in the
Demerara district, as the incidence of the disease indicates, we should then expect
to find conditions similar to those I have deseribed, unusual prevalenca of anopheles,
by multiplying the chances of transmission of these rare strains to non-immunes,
would cause the nppearanco of the disease, the reservoir of infection would thus
bkecome larger, and the chances for the propagation of these strains wounld be further
increased. If in the following malarial season conditions for transmission proved
favourable, anopheles being abundant then a larger crop of blackwater cases conld
be expeeted. Oo the contrary, if such conditions fail, the rveservoir of infection
would gradually dwindle through the death or recovery of the human earriers, and
the disease would again become rare or disappear.

(2)—Revamve Incioesoe ofF BracEwater 18 tHE Variovs Raogs.

The varying degree of immunity presented by the different races towards Black-
water Fever is a question which hae received considerable attention. [t is & known
fact that in Rhodesia and other African regions where the disease i3 common the
native negroes are nearly absolntely immune. Sporadic cases occasionally occur,
but are by no means common ; Plehn on the Cameroon Coast observed outbreaks of
hamoglobinuria in gangs of native labourers who had recently arrived from the
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healthy regions of the interior. He therefore regarded the immnnity of the coast-
land native as being acquired throngh residence in the endemic area. Manson
Babr stutes that “ Negroea who live in places which are free from this disesse
develop Blackwater Fever as readily as Europeans, if they are exposed to the same
conditions,” This iz not in accordance with the experience of Desks and James in
Panama ; between 1905 and 1910, in the Canal Zone, the incidenca of Blickwater
per mille per annum  was (.20 for Negroes, and 5.79 for Europeans (including
Cubans). OF the negroes who work in the Canal Zone during that period, 19, 443
or two-thirds of the total were Barbadians. That is to say, they originated from an
Island whieh iz not only free from Blackwater, but at that time was also considered
to be immune from Malaria. Whitmors points out that the Negroes in Panama
were more exposed to contract Malaria than the other races, as, in spite of all
eftorts, their standard of living was ¢xtremely insanitary.

Such comparative studies of racial immunity present many difficnlties, s, in
most cases, while ono race is native to the country, the others are represented hy
immigrants whose degree of acclimatization and past history may vary within wide
limits both in the mass and in the individual. Under such conditions many other
factors besides race may come into play.

British Guiaua possesses a remarkable mixture of races ; the Negroes may now
be regarded as the natives of the country. Most of the Hast [ndians, Portuguese,
Chinese and individuals of mixed blood now found in the Colony are born from
]E:antu who also were raised in the country. The climate is a good one, and even

ropeans thrive,

In the Demerara district all the races are represented and live side by side
under more or less identical conditions. 'Tables 3 and 4 summarize my findings on
the ingidence of Blackwater in the two sexes and in different races. This has
been studied both in relation to the recent census figures (1931) and to the number
of patients for each race, treated at our hospital for medical diseases, during the
same period in which the Blackwater cases were recorded.

TABLE No. 5.

BEX AND RACE DISTRIBUTION OF &3 CASES OF BLAOCKWATER FEVER FROM THE DEMERARAL RIVER.
ERLATIY DERCE OF THE LIPEASE PER 1,00 INHABITANTS OF THE VARIOUS RACES CALOU.
TED' FOR THE FERIOD 15-1831, ON THE BASE OF THE 1531 CENSU3 RETURNS.
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TABLE Mo, 4.
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The fgures given in both these tables tend to correspond, and therefore con-

firm each other,

The Negro evidently shows a remarkably immunity ; the Negro on ﬂl n:'
Demerara prevails numerically and moreover 1z usually an “ ontsider ' from the
coast, or from the more mildly malarial West Indian Islands. .

The mixed races show the least immunity. For the other races, hnﬂlll
regards the population and number of cases, the figures tend to be too small to be
conelusive, but they tend to show values similar to those which obtain for the

mixed races,

(3)—Tar Ixcipesce oF BLACKWATER IN THE VARIOUS AGE GRoUps, ih
‘

The relative incidence of Blackwater in adults and children has not received as
much attention ns it deserves. [n the text-books one usnally reads that all ages are
attacked. Thus, in Manson’s “ Tropical Diseazes " we find the following slate-
ment :—* Individuals of all ages and both sexes are liable, but from econzideration
of the faet already put forward, it is obvious that it oceurs more frequently in
European men of mature years, who live in the countries where the disease is
endemic.” In current tropieal medieal practice, particularly under African condi-
tions, there is no doubt that the above statement holds good. In most African
regions, where blackwater is endemic and [requent, the European population is pre-
valently formed of adult men ; children ave lacking or rare: this is a very
reason for which the disease should not commaonly be seen in children. Much the
game can be said concerning Deeks and James' studies in the Canal Zone, which
were entirely earried ont on adult male labourers.

When a non-immune population is settled in a region where blackwater ia
endemie, children are frequently attacked. (Deaderick in the US.A. in 1914,
Thomwson in Rhodesia in 1924). According to my findings on the Demerara,
children are about three times as liable to the dizease as adulte. The morbidity to
blackwater is highest in the first decade of life; it falls progressively during the
second decade, and is low after the 20th year. This is clearly shown in Table 4.

TABLE Ko, 0.
AGE GROUTP DISTRIBUTION OF &3 CASES OF BLACKEWATER.

INCIDEXNCE PER 1,000 INHABITANTS FOR EACH AGE GROUF (1581 CENSUS) DURING THE 8 YEARS
PEEIOQD 19¢3-195),

HMaimber of . Number of Ineidercs per 1,000
Age Gronp. | Blackwater ouses. Inhabitanis, Iubabitants,
| — --
Below 10 years a oy ! 1,502 1507
11 4o 20 years E 1] 1,334 1010
Albove 20 vears &4 &, Lo

In this table, it has not been possible to give a further analysis of the age
digtribution and incidence of the disease in the different races, as the necessary
data are not available from the census returns.

The Negro element prevails in the population of the Demerara distriet, with a
strong percentage of adult termporary immigrants from the coast and islands, The
Negroes moreover, as has been shown, have a remarkable degree of immunity to
bamoglobinuria, 1t is therefore possible that the relative rarity of the disease
among adults should, in reality, be due not to the factor age but to the numerical
prevalence of the racially immuone Negroes in the adult section of the population.

To investigate such a possibility, in Table 6 1 have correlated the number of
cases of Blackwater seen in children and adults from September, 1926, to December,

i
|
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Family No. 4—Name: Per...............Race. DMixed. Residence, Mackenzie.
Composition of family, Parenis and eight ehildren. The father and one
of the elildren suffered from hmmoglobinuria between March and May,
1927, (Table 1. n.r. 13 and 14). Anpother child who had always resided
in Georgetown, and was reported not to have previously suffered from
malaria, visited his family doring Avpgunst and September, 1928; he
suffered from an attack of blackwater at his return in Georgetown early
in October, 1928, (Table 1, Case No. 15). The father died from a black--
water relapse in 1930,

Family No. §.—Name : Bianchi...Residence, Mackenzie. Composition of family
father (Italian), two children of mixed blood, and an Aboriginal [ndian
woman not related by blood to the family. One child and the woman
suffered from mild attacks of blackwater in March, 1927, (Table 1, cases
Nos, 16 and 17). In the same village, mainly inhabited by Negroes, five
other eases of blackwater were observed between December, 1926, and
August, 1927, (Table 1, Cases Nos, 18, 19, 20, 21, 22),

Family No. 6, —Name : Gidd...Race, East Indian. Residence, Caria Creek,
This loeality is @ small settlement constituted by two closely situated
houses, inhabited by two East Indian brothers with their families of wife
and four children, and wife sand one child respectively. Of these five
children, three suffered from blackwater with an aggregate of four
attacks. (Table 1, Cases Nos, 24, 25 and 26).

Family No. 7.—Name: Edmond...Race, Mixed. Residence, Lucky Spot.
Composition of family, a widow with three children. All the children
suffered from blackwater with an aggregate of five attacks and two deaths.
Two of the cases oceurred within u few days of one another. (Table No. 1,
Cases Nos. 27, 28, 29).

Family No. 8 —Name ; DeCl...Race, Mixed. Residence, Coomacka. This house
is situated on the right bank of the river direetly opposite to the one
oceupied by Famly No. 7, at the distance of some 350 yards. Composition
of family, Parents and four children. Three of the children contracted
blackwater between December, 1926, and February, 1927, They suffered
in aggregate 10 attacks. One died. (Table 1, Cases Nus, 30, ﬂ{ and 32),

Family No. 9.—Name: Serret... Race, Mixed, Residence, Akyma. Composition
of family : Parents and two children. One child and the father sufferad
from hemoglobinuria with a total of three attacks, (Table 1, Cases Nos.
33 and 34).

The recurrence of h@moglobinuria among members of certain families and in
certain houses has been repeatedly noled by numerous workers, who have studied
the dizease in the endemic area and in the tield, For obvious reazons, this has been
more frequently the case in couptries where a considerable acclimatized or non-
immune native population exists, so as to favour the formation of large families.

Tommaselli (1899) has reported cases from Sicily ; Deaderich {1914) from the
Southern U.8.A.; Millien (1924) from Mauritius ; Whitmore (1927) and Menck
(1927) from Cuba; Hargreave {quoted by Whitmore) from Jamaica, I first
recorded cases from British Guoiana in 1930,  BEven from the West Coast of Africa,
cases were recorded by Manson ; J. G. Thomsom (1924) in Southern Rhodesia
reported on the case of & man and hir wife, who both contracted blackwater and
died vhe same day ; in another family, three members developed blackwater in the
course of one year.

The same anthor gives considerable atienlion to the guestion of “ Blackwater
Fever Houses,” the existence of which appears to be a fairly prevalent belief in
Rhodesia. Cort (1929) in Siam has recorded an epidemic of Blackwater in Chieng-
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moi, confined to one city block, and to three family connections. A second epidemi
“ocenrred in a boys school. ; o

Such occurrences have been variously explained ; Millien has suggested the
-existence of a vector, which could persist and multiply in the house. Thomson
found * Blackwater Fever Houses " invariably nssociated with poor local sanitary
conditions, leading to undue prevalence of subtertian malaria. Whitmore, without
coming Lo any definite conelusion, writez: “One must bear in mind the possibility
that Malaria 18 a honse disease as suggested by James' studies, and that Black-
water may be more of a house disease than family disease." According to Manson-
_Bahr, family and house Blackwater *“probably is explained by exposure to a
common factor.” Strickland and Chowdhury attribute tﬁe existence of Blackwater
in the Darjeeling Terai to a greater local prevalence of Malaria, brought about by
the presence of a different anopheline veetor, which is more domestic in its habits
‘than the ordinary carrier of the region.

I have reported elsewhere it exfenso on another malarial disease which is
frequent on the Demerara, and which likewizse affects children, particularly of mixed
blnod, and tends to recur in certain families and houges : Malarial Nephritis. I have
‘been able to attribute such an epidemiological peculiarity to house infection with
P. malarize.

On 42 eases of quartan infection observed in ehildren, 28.5%, originated from
only five familiee. On 22 cases of established quartan malarial nephritis, affecting
children below 16 years of age, seen at our hospital during the past five years, 12 or
549, originated from these same five families.

P. malariae is a relatively rave parasite in the region, and was only recorded 74
times in 1,775 positive blood films (14.19) of all malarial infections). Under such
conditions the synchronous or suceess-oceurrence of F, malariae infection, with its
late renal manifestations in several members of certain households as has been
reported, cannot be the copsequence of mere accident, i.e., of repeated casunal infec-
tion. Given the rarity of the parasite, we must admit, either, that several members
of the household acquired their infection at the same time, and therefore in all
probability from the same mosquito, or, that the disease may assume the characters
of a house dizease, one or more of the inmmates acting as reservoir of the infection,
Anopheles feeding on these snbjects and remaining in the house for a period suffi-
cient for the maturation of sporozoits provide for the transmission of the infection to
other members of the honsehold. 1t is possible that both sueh processes are at
work in bringing about this fawilial or house recurrence of guartan fever. The
point that here appears of special interest ia that, in either case, it iz the same species
and strain of Plasmodium whick gets transmitted and persists in the family and the
house. To establish instances of house infection with P. vivaz or P. faleiparwm,
which may be found in practieally every house in the district, would evidently be a
very much more difficult task.

As I have repeatedly pointed out the epidemiology of Blackwater and
of gquartan malarial pephritis on the Demerara River is identical in many
other respects. [t has been shown how Blackwater tends to occur and recur
in certain localities, some cases appearing more or less at the same time, or at least
within s period which is consistent with what is known to occur in malarial infee-
tions, the clinieal signs of which may not hecome apparent for several weeks or even
mouths, if the resistance of the subject is sufficient to counterbalance the invasive
power of the parasite. This localization of Blackwater attains its maximum expres-
gion with the recurrence of the disease in certain households. House infection must
be admitted.

Such an epidemiological observation veflzets much light on the vered question of the
etiology of Blackwater. House infection leading to Blackwater implies that certain straing
of malaric parasites transmitted at the same time, or in succession to different subjeots,
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have the property of repeatedly producing the Blackwater syndrome. The disease must
then be regardsd as specijically related to sueh plasmodiel strains, whick, in the absence
of more complele povasilological information, we can for the present onliy vegard @8 biolo-
gieal parvieties. ;

Nocht has suggested that Blackwater is due te infection with certain strains
of the warious malaria parasites, characterized by the biological property of pro.
ducing haemolysis, Marchiafava and Bignami (1931) are inclined to adopt this
view, These authors tend to the opinion that the sstivo-autumnal species includes
a number of varietieg, mainly characterized by the clinical syndromes they produce. .
Such varieties wonld be responsible for the clinieal variations which have been:
n;}Lil::ed particularly in subtertian infections in different countries and different
climates, sl

James' recent work on induced Malavia, to which allusion has already been
made, tends to demonstrate the existence of immunoclogical strain variation within
the same plasmodial species, and that such variation tends to be related to geographi-
cal distribution. It appears in conclusion that the conception of * biologi
strain,” so familiar in bacteriology, subsists equally in the field of malariology.

(5)—Mavakia Parasites pousp 18 tae Broop or Bracewarer Fever Cases,

The parasitology of blackwater is a diffienlt problem ; parasites are not found
in the majority of eases ; when parasites other than P. faleiparuin ave found their
relation to the diseaze is a matter of controversy. Double infection with
P. faleiparwm may always be presumed even if vot demonstrated ; the presence of
FP. vivax or P. malarige in the blood is, by many authorities, regarded as a mere
coincidence indicating the existence of a concomittant benign malarial infection. As
in most cases, the existence of a double infection can neither be proven nor dis-
proven, the argument remaina open.

Nocht bas suggested that haemolytic strains may exist in all three species of
malaria parasites.

In my eeriez of cases, J3.6 per cent. were positive, and 66.4 per cent. wers
negative for malaria parasites,

An exact specific analysis of positive cases is a matter of difficulty, as the
number of parasites found in the films is always small ; often only one or two.
Large ring-forms are the most frequent, morphologically corresponding to the
typical text book description of the early stages of the benign parasites. Even in
laboratory routine with films from malaria cases such large ring-forms prevail ;
more careful investigation and repeated blood examinations have led me to con-
clude that such forms, in the majority of eases, must be ascribed to P. falciparuwm.
Subtertian malaria therefore must be regarded as the prevalent form in the region,
and probably also in blackwater cases P. falcipairum is the predominating form.
On the other hand, as I have already reported, vhe cases of hemoglobinuria I have
seen, associated with F. falciparum in its typical form, have all ran a8 more severe
course and bave suffered a higher mortality : three deaths out of five cases with
typical malignant tertian forws ; three deaths oot of seventeen cases, showing large
rings only, or typical benign tertinn forms.

(6y=Sour Crxicar Notes,

It is mot within the scope of this report to study the elinical aspect of black-
water ; only some points which may reflect on the epidemiology and etiology of the
disease will be mentioned.

(.) Sub:Classification of Blackwater.—Io many text-books and papers, black-
waler is sub.divided into vavious nosological entities, which tend to indicate a.
different etiology and pathogenesis :—blackwater ; malarial heemoglobinuria ; quinine
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hemoglobinnris. I bhave found it quite impossible to follow this or other classifica-
tion, a8 in many cases, in successive relapses, occurring in the same individual, the
dizease tends to show the characters now of one, now of another of the presumed
subforms. In families, where the disease haz attacked more or less at the same
time, or in rapid succession, several members, a similar variability has been observed.

.~ (B) Malarial History.—A history of persistent, more or lesa untreated,
walaria was obtained from all casez, It should be noted that the district is one in
which malaria is hypevendemic, and a similar history is nearly invariably obtained
in the investigation of all medical, surgical, and even traumatic conditions, Tha
question of re-infection has already been mentioned ; recent research on immunity
and malaria has shown that, in the untreated subject, re-infection with a differéht
rnmiﬁn species, or with a different strain of the same species of parasite is more
ikely to ocenr than with the same strain.  For all practical purposes the great
majority of the native population in tropical countries whers blackwater ocours
may be regarded as untreated,

(C) Precipitating Factors.—In wmost cases no definite precipitating factor
could be determined, In others, unusual exertion, exposure to rain or sun, alecholic
excess, appeared to be connected with the onset of the attack

(D) Clinical Differences in the Different Races.—The mixed ssttled population
of the district shows the least degree of immunity to the dizease, butb also the
lowest mortality (21.6 per cent. on 37 cases). The Negroes who as a race show a
marked immunity to the disease, when attacked, are nearly always very severely
affected and suffer a high mortality (40 per cent. in 10 cases).

(E) Clinical Characteristics in the Diflerent Age Group.—In the mixed popu-
lation of the district, blackwater ia much less frequent but more severe in adults;
on 34 cases oceurring in children the mortality was 17,6 per cent, ; on 29 cases con-
cerning adults the mortality was 27.6 per cent.

Blackwater relapses in adults above 20 years have not been very frequent, but
gtill give a high mortality ; the following were recorded :—

Cage No. 2. Age 19. Had three attacks and recovered.

Case ,, 3. 20. Had two attacks and recovered.

Case , 9. Age b8, Was reported to have died from a relapse of haemo-

globinuria.

Case ,, 14, Age 36, Died in hospital in the second attack of blackwater.

Case ,, 48, Age 20. Died in hospital in what was reported to be the
: second attack.

Case ,, 63. Age 65. Died in hospital in her second attack.

In blackwater fever fumilies the tendency of the disense (o attack Lhe
children, sparing the adult inmates of the house, is noticeable. The same peculiarity
has been nbserved in the occurrence of guartan malurial nephritis in certain families.
Also in Whitmore's cases, only the children and young adults appear to have
suffered, while the parents escaped,

Children on the Demerara appear to be three times moro liable to the disease
than adulie, and blackwater tends, as an average, to be less severe, thongh ils
tendeney to relapse is very nearly more the rule than the exception. When fatal
death nsually oecurs in the first attack ; only one fatality was recorded in a relaps-
ing case. The disease remnins active for many months, a8 isindicated by the fre-
quent relapses, but attacks, nearly invariably, tend to become milder, and finally
may be remarkably well tolerated. I have frequently known such cases to travel
for many miles by open eanoe and to walk into the examination room not appeering
to be seriously ill, or at any rate not more so than the average relapsing case of
chronic malaria. It o buppened that, after one or two relapses, the parents would
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seldom worry to take the child to hospital, and the littls patient would gradually
get over the disease and recover just as hundreds of other cases infeeted with plain
malaria were doing at the same time. For this reason the number of rela

attacks recorded for children is without doubt very considerably smaller than E:

actual Agure.

When not fatal in the first attack, the general evolaution of blackwater in
children is in all respeets identieal to that of a plain malarial infection ; a condition
of tolerance or relative immunity appears to be gradually established, evolving to
spontanecns cure through a series of progressively milder attacks.

Case No. 11. Age 4 Had two attacks and recovered.
Case , 18, Age 5. Had four attacks and recoverad.
Case ,, 26. Apge 8. Had two attacks and recovered.
Caze ,, 28 Age 7 Died in his second attack.

Case ,, 30. Age 9 Had two attacks and recoverad

Case ,, 81.  Age 6.  Had six attacks and recovered,

Cage ,, 33. Age 10. Had two attacks and recovered,
Case ,, 43. Age 4. Had two attacks and recovered.
Case ,, bB. Age 12, Had three attacks and recovered.
Case ,, b57. Age 12, Had two attacks and recovered.
Cage ,, BB.  Age 5. Had eight attacks and recovered.

In all these cases the hamoglobinarie attacks alternated irregularly with simple
fever attacks, After the oceurrence of the last blackwater relapse, faver usually per-
sisted for some time with frequent but mild atlacks. At present most of the cases
observed in 1927 and 1928 enjoyed good bealth, have had no blackwater for several
years, and are not much troubled with malaria, though usually presenting palpable
spleens.  The stage of relative immunity has been reached.

Such spontaneous elinieal eures and such a condition of relative immunity do
not imply a cure of the infection. On the contrary, the evidence tends to prove
that the infection persists though the subject is free from its elinieal manifestations ;
though himself in apparently good liealth, he may represent a potential reservoir for
further spread of the disease. This at least we know to obtain in the case of
ordinary malarial infection, and there is no reason to doubt that similar eonditions
should equally subsist for the speeial strains which cause blackwater. The lon
latent survival of blackwater infection is evidenced by the long intervals whic
frequently separate successive relapses, particularly in adults. Cass No. 14 had his
second and fatal blackwater attack three years and two months after the first, In
blackwater families, a year or more may elapse between the appearance of sue-

CeESIve cases,

(F)y Relation of Blackwaler to Quinine.—In many of the cases seen the history
was negatived on this point. In others quinine had been taken but always in
insufficient doses ; treatment had always been irregular as is constantly the case with
natives ouiside hospital. No cases of blackwaler were observed to develop in
patients undergoing treatment for malaria or other diseases in Hospital. Most
relapses which ocenrred outside the hospital were independent from the taking of
guinine ; the population is by Far better informed on the possible dangers than on
the inestimable benefits which quinine can produce. The relation of the drug to
blackwater and to abortion is common knowledge and greatly exaggerated; for a
long time I found it very difficult to persuade cured blackwater cases and pregnant

women to make use of quinine.

Blackwater cases which had had guinine after the onset of the attack appeared
to me to run in most instances a more severe course. Many relapses observed in
hospital were undoubtedly brought on by quinine. On the contrary, in all cases
preliminarily treated with Stovarsol, and later with Plasmoguine and Stovarsol,
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during the acute stages of the disease, quinine, if administered carefully, and in
gradually progressive doses, could be given with impunity and benefit during
convalescence.

(7) Iumuwiry 1¥ Bracewater Feven.

Immunity plays a part of first importance in the epidemiology of blackwater.
Nearly all those who have worked on this disease, in the endemic area, have noted
its I.nmieno.} to spare certain portions of the population while others are seriously
attacked. Immunity, suseaptibility, liability, are all familiar terms in the literature

of malarial bemoglobinuria.

The study of immunity in blackwater 18 a task of enormous difficulty, as tha
disease can only be recognized by the actual observation of hmmoglobinuria. In
individual eases, in the absence of the typieal syndrome, it is impossible to speak of
immunity, as we have no elements to determine if the individoal has or has not
been exposed to the factors necessary for the provocation of the diseage. It is only
by studies carried out on the mass, and by indirect methods, that this problem

ean be tackled.

T'he following is a brief summary of some data collected from the literature
and from my own observations :—

(1) The native population of countries where blackwater is endemic and
common shows a marked immunity to the dizease.

(2) Immigrants to the endemic area from blackwater-free conntries are none
immune to blackwater. In Africa, this has been found to apply also to
Negroes coming from healthy areas. (Plehn).

(3} Negroes show a distinct racial immunity to blackwater. (Deeks and
James in Panama, Menck in Cuba, Giglioli in British Guiana). Such
immunity i8 doubtlessly increased in Negroes who are native of the
endemic area. (Thomson in Rhodesia).

(4) In British Guiana, blackwater ocourring in Negroes tends to run a
severa course, and to give a relatively higher mortality than in the other
races,

{3) Children of all races in British Guiana are much more liable to black-
water than adults. In blackwater fever families, though presumably
exposed to infection iu an equal degree, the adults of the family are more
rarely affected than the children. In adults the mortality is higher than
in children and tends to remain high also in relapsing attacks.

(6) In children, if not fatal in the first attack blackwater tends to spon-
taneous cure through a series of progressively milder heemoglobinurie and
plain fever attacks. In spite of the great frequence of relapses,
death from blackwater in a relapse is exceptional. %u{!ll & process sug-
geets a tendency to develop a state of tolerance or relative immunity.

(7) The more serious characters of blackwater, affecting Negroes and adults
from the endemic area, both of which as an average show a considerable
degree of immunity to the disease, tend to suggest that the occurrence of
the diseaze may be due to factors pertaining to the individuals, which, by
lowering the natural or acquired immunity, should favour the explosion
of the dizease, If such is the case, the distribution of blackwater cases in
a Negro community, or among adult inhabitants of the endemic area,
would tend to have an irregular and sporadic distribution ; cases occurring
when and where impaired individual conditions tending to break down the
natural or acquired immunity would allow the explosion of the typical
clinical manifestion of the infection.

All these points tend to demonstrate that veritable immunity to blackwater
exists, and that it presents the same form and the same limitations which obtain for
malaria and malarial infections,
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In the Negro, in the West Indics at least, we are bound to admit a pﬁmﬁgi
racial immunity independent from residence in the endemic area. Such a cond
tion is not surprising, ss the Negro, without being immune to malarial infeetion,
tends to present a very considerable tolerance or relative immunity to most of the
clinical manifestations of maloria.

T

It is reasonable o believe, according to African experience, that the immunity
of the Negro may be further inereased when he is a native of highly endemic regions.

In other races immunity is less distinet and presents the characters of
acquired immunity. In the mnon-negro acclimatized population settled in the
endemic area, adults show a considerable degree of immunity. Here again we find
a condition closely corresponding to what we know to be the case with ordinary
malaria. The evolution of the disease in children similarly eorresponds to that of
an ordinary malarial infeetion. '

The mechanism by which adults aequive their immunity to hluakwnl'ar?is'ﬁ
question of interest and three diftereut processes suggest themselves :—

{a) Through having suffered from blackwater during ehildhood ;

(5) Through sub-clinieal infeetion with a hamolytie plasmodial strain dur-
ing childhood. As all other malarial infections may oceur and evolve
without giving rise to any of the nsual more marked clinieal manifestions
of the disease, it is presumable that infection with a hemolytic strain
may subsist and evolve without provoking the typieal blackwater attack ;

(¢) Through * proup immunity,” due to immunity acquired through infeetion

~ during childbood, with the ordivary malarial parasites. .

On the Demerara the first of these processes can be easily excluded, as black-
water under ordinary ecircumatances is a relatively rare disease. It 18 probable
that both the other mechanisms suggested play their part, but as infection with
hsmolytic strains, without blackwater, caunot be distingnished from ordinary
malarial infection, it is quite impossible to come to any definite conelusion,

These observations on immunity in hlackwater are fragmentary, but they tend
to define what immuunity in blackwater really is. They indicate, moreover, what
enormons variation may and does ocenr in the ineidence and epidemiology of the
diseago according to the conditions of immunity of the population in which the
disease i8 studied. Detween the two extremes presented by the Rhodesian Negro
protected both by racial and scquived immunity and by the unacclimatized or
poorly acclimatized European immigrant in the same region, who possesses neither,
we find intermediate conditions as those | have deseribed, where a population
racially non-immune tends to acquire immunity by protracted residence in the
endemic area and by infection during childhood. It is under the latter conditions
ouly that the typical epidemiological characteristics of the disease stand oat in
evidenee, and Lhat its etiological relation o a “aui generiz” malarial infection
becomes apparent,

CoxcLusioss,

1. The epidemiology of blackwater fever in the settlad population of the mid
and upper Demerara has been studied over a period of nine years. The District,
with its population of approximately 6,500 inhabitants (1931), comprising
different races, living under uniform eonditions, in a very restricted area, presents
an ideal field for research, as the numerous complex factors which directly or
indirectly may be related to or ivfluence the epidemiology of the disea<e can be
more easily detected, more thoroughly investigated, and more exactly valued.

2. Blackwater is not a common disease on the Demerara River ; its incidence is
related to that of malaria,





















