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I

ANTIMICROBIAL SENSITIVITY IN CHOLERA IN KENYA.

SUMMARY

Investigations were carried out with a view to 

establishing vibrio cholerae susceptibility to 

various antimicrobial agents. Tetracycline, 
chlorampenicol, co-trimoxazole, Erythromycin,

Ampicillin, Minocycline, Amoxycillin and Nalidixic
/

acid were included.

Vibrio cholerae strains tested from 17S isolates were 

found to be completely resistant to Co-trimoxazole 

and amoxycillin. Complete resistance was encountered 

to Tetracycline, in Kirinyaga district (N=124) and 

highly resistant in Nyanza Province 67%(N=33).

Variable high resistance was also encountered to 

Erythromycin 65.2% (N=178) and ampicillin 99.3%(N=178) .

The V. cholerae strains were 100% sensitive to 

Minocycline and Nalidixic acid, and 84.3% sensitive to 

chloramphenicol.
The multiple drug resistance encountered is 

usually confered by plasmids.

/
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INTRODUCTION
Acute diarrhoea and vomiting due to vibrio cholerae 
Eltor biotype, serotype Ogawa has been a persistently 
recurrent public health problem in Kenya since 1971. 
(Siongok T.K. personal communication & M.O.H. Records) 

(56). Tetracycline 2gm stat and then 500mg 6 hourly 
for one week and intravenous fluids have been used 
successfuly until 1984 when clinicians noticed no 

response in the course of diarrhoea. (Siongok T.K. 

D.C.D.C., Ministry of Health Division of communicable 
Disease control).

Therefore it became necessary to perforin In-vitro 
antibiotic testing inorder to advise and guide 

clinicians on the pattern of antibiotic sensitivity 

to V.cholerae as part of management of these patients. 
Minimum inhibitory concentration (MIC) method Ericsson 

(50) has been used routinely to determine antimicrobial 
susceptibility. The MIC's should therefore guide the 
clinician in selecting the most appropriate antimicro

bial. MIC' s do correlate to effective serum drug levels. 
MIC's of antibiotics indicate levels at which inhibition 
of.growth of the organism occurs rather than bacterio
lysis. In vitro MIC's values do quite often correlate 

to effective serum levels, in vibrio cholerae infections 
MIC's should be the same as the effective therapeutic 

levels because there is no invasion by the organism. 

Moreover, Mic's for any antibiotic is not the same
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effective serum value. Clinical trials are necessary 

to determine the minimum effective dose in vivo- for 

new antimicrobials and indications. The clinician, 

in prescribing any drug including antimicrobials 

takes into account indications and contraindications 

both for the drug and clinical state of the patient. 

Micro-organisms develop resistance under appropriate 
conditions. These include R-factor transfer from one 

gram negative organism to another and inadequate 

antibiotic dosage; (51). and invitro Resistance

correlates with observed clinical response.(22) 

Antimicrobial resistance to microorganism is a 

universal problem, and may be either intrinsic or 

acquired. Multiple drug resistance is usually due 

to plasmids (22) and this form of resistance is 

acquired as above. The plasmids are transferrable 

from one gram negative organism to another (52). 

Cholera is an acute communicable epidemic disease 

characterised by profuse purging of colourless 

watery material, vomiting, muscular Cramps, oligoa- 

nuria, algidity and collapse, presence of vibrio 

cholerae in the gut, and high mortality over 60% 

without treatment. (1).
The disease was known to man for centuries 

until the 1883 pandemic when the causative agent 

was demonstrated by Robert Koch in Egypt from 

cholera patients (2) .



Vibrio cholerae is a gram negative, aerobic

bacillus measuring 1.5-2 urn long and 0.5 - 0.6 urn 

wide. It thrives optimally at alkaline P.H.'S✓ s
8-9.5, temperatures 15-42°c (maximum 37.5°c), and 

salinity of 15 parts per thousand (4). The organism 

survives for long periods under hot, humid climate 

with decaying vegetation.

It is known to survive for 285 days in sea water 
(1) vibrio cholerae exists in three serotypes,

Ogawa, Inaba, and Hikojima. However, non-aggluti- 

nable forms have been shown to exist in nature 

between Outbreaks (5).

The organism is pathogenic only to man, in 

two biotypes: Classical and EL tor. Transmission 

is through the faeco-oral route. (6,7&8). Patients 

in hospitals must therefore be isolated (9).

When cholera first affects a community, adults are 

mainly affected (W.B. Baine et al (58). However 

in endemic areas all ages are affected and carrier 

rates are high. Carriers are high among house-hold 

contacts and may exist in an endemic area without 

overt manifestations of the disease. They are 

therefore important in maintaining endemicity 

(44 & 45) .



Vibrio cholerae in the gut secretes an

exotoxin, which activates the enzyme adenylcyclase 

in the gut Mucosa. Consequently gut mucosal 

cellular* levels of cyclic adenosine monophosphate 

(camp) increase and this results in secretory 

diarrhoea and effortless vomiting (57). This 

results in dehydration, prerenal Oligonuria 

secondary to hypotension and metabolic acidosis. 

Cholera in Kenya (10,11,12,13).

Cholera was first reported in Kenya in 1971 in 

North Eastern province. This was part of the 

spread of the 7th cholera pandemic which had 

originated and spread from South East Asia in 

1960's. The disease affected predominantly nomadic 

people. Kenya has since then been removed from the 

list of affected areas.

The 1971 epidemic is thought to have been 

introduced into North Eastern Kenya from countries 

to the North (where the disease had been reported 

in August, 1970) by either healthy or convalescent 

carriers. Transmission was amplified by large 

numbers of Somali nomads from Somalia Crossing 

International boundaries due to a severe drought 

at the time, in search for food and water. Cattle 

traders travelling from place to place to sell their 

livestock probably, carried the disease further 

Inland.
In 1971, 301 cases were officially reported 

among a population of some 750,000. Control measures
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led to a sharp decline in the number of cases during 
1972 and 1973.

The clinical presentation was consistent with 

cholera. A few patients had mild disease with 

moderate diarrhoea and showed few signs of 

dehydration. The majority of patients, however, 

had severe disease. "Three patients were struck 

suddenly with vomiting and diarrhoea and on trying 

to reach the nearest treatment centre, soon collapsed 

and died in the bush track and were later discovered 
by the surveillance team half eaten by hyenas" 

(Mngola, E.N. (10).

In Hola in Tana river district among 142 

bacteriologically proven cases, overall fatality 

was 1770. No fatality was recorded in the age 

group 7 - 1 6  years. Abortion rate was 507, in 

affected pregnant women. Apart from age, poor 

nutritional status, concurrent infections and 

other illnesses negatively influenced the prognosis.

In December 1974, cholera was reported in 

Western Kenya. It was probably introduced via Lake 

Victoria from neighbouring Tanzania where the 

disease was rampant. Affected districts were 

Kisumu, Siaya, South Nyanza, Busia and Kakamega.

The number of reported active cases escalated 

six-fold from 402 in 1974 to 2455 in 1975.

Effective control measures led to decline and only 

71 active cases were reported throughout the 

country in 1977.



TABLE I

YEAR

ADMISSIONS

CULTURES

POSITIVE
CULTURES

ACTIVE
CASES

CARRIERS

DEATHS

KENYA; CHOLERA REPORT 1971-198$

1971 1972 1973 197*4 1975 1976 1977 1978 1979 1980 1981 1982 1983 198*4 1985 TOTALS

- - -

_ _

- -

123^73 2U2755 283976

2865

59260

2537

395**1*

2237 7639

3563*4 78*46*42

■■ - • «

•

>
- - - - '♦331 9*431 6327 2*453 1989 272*4 27255

301 51 0 *402 2*4 25 1359 71 672 1070 1398 2289 2*458 1199 1313 89*4 15902
1

- - ' - — - - - 2933 4537 286*4
/

1
12*46 661 1*4*46 13687

/

• 17 2 61 • «• 78 96 75 329
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In January/February, 1978, an outbreak was 

reported in Taita Taveta and Kwale districts in 

Coast province. Seventeen (17) deaths out of 

672 active cases were recorded (mortality rate 

of 2.5%). In subsequent years active cases 

increased steadily to a peak 2458 in 1982 and 

subsequently declined in 1983/84. In 1985, 894 

were reported, (see Table and Histogram I).

Todate, the disease has been reported from 

various districts in all provinces in the 

country.

As is evident from Table I and Histogram I 

proper reporting was introduced in 1980.
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OBJECTIVES:

1. To determine the pattern of antibiotic
s

in-vitro sensitivity of vibrio cholerae 

to commonly used antibiotic drugs.

2. To determine the duration of healthy carrier 

state in vibrio cholerae. Healthy carriers 

for purposes of this study are defined as 

symptom-free individuals positive for vibrio 

cholerae and the duration is determined from 

the date of identification which is not 
necessarily the date of infection.

JUSTIFICATION OF THE STUDY:

In early 1984, clinicians in the districts 

started sending reports to the Ministry of Health 

about in-vivo unresponsiveness of cholera to the 

then routinely used Tetracycline 2gm stat then 0.5g 

q6h. as an adjunct to fluid and electrolyte replace

ment, (Siongok, T.K.D.C.D.C. & personal communica

tion) . There are no previous published data on 

this subject in the literature, on this country. 

Antibiotics do shorten duration and volume of 

diarrhoea by enhancing bacteriological cure (15,23).

It was therefore necessary for basic data 

on in-vitro sensitivity of vibrio cholera to 

commonly used antibiotics to be determined.

Carriers are important in disseminating 

infection to their associates particularly household

contacts, (44,45,46). Duration of healthy carrier
\

state is therefore important apart from other



preventive measures in controlling transmission 

particularly if quarantine restriction on proven 

carriers are to be imposed.

SUBJECTS MATERIALS & METHODS:

The study was conducted as part of an on-going►
surveillance and investigations of vibrio cholerae 

in the country by the Division of Communicable 

Disease Control (DCDC) of the Ministry of Health.

The director, DCDC authorized the study and provided 
funds, technical staff and equipment. Consent from 

subjects was not necessary and therefore not sought 

as this was part of formal routine investigations 

and service by the Ministry of Health.

Patients of all ages admitted with acute

diarrhoea with or without vomiting in suspected

cholera areas were screened for vibrio cholerae

and included in the study if positive stool specimens

were obtained by using rectal swabs from the subjects

patients and their household contacts.

They were then transported to the hospital
53laboratory in cary and blair transport medium and 

then cultured in Thiocitrate-Bile-Sucrose (TCBS) 

medium at 37°C for 18-24 hours. Characteristic 

colonies were serotyped with polyvalent serum to 

confirm their identity as Vibrio cholerae and then 

further serotyped with specific Ogawa and Inaba 

antisera to determine the serotype^'* Pure cultures 

were then separately transported in Tryptose Soy Agar
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to the central laboratory: National Public

Health Laboratories (N.P.H.L.S.) Nairobi for 

antibiotic sensitivity testing.

Antimicrobial sensitivity to various anti

biotics was tested by using Minimum Inhibitory 

concentration plate method Ericsson (50).

The antimocrobial drugs were prepared in 

distilled water to a final concentration of 100 ug/ 

ml and stored at between 4°C and 8°C for a maximum 

of a week. Ten, two-fold serial dilutions of the 

test drug were prepared in test-tubes containing 

2 mis of sterile Tryptic Soy broth kept at room 

temperature.

The test media plates were prepared by 

dispensing 18mls of tryptic soy agar (TSA) into 

universal bottles, sterilising and then holding 

them at 45°C in a thermostatically controlled water 

bath. The 18ml. of TSA media were then mixed 

thoroughly with the 2 ml serially diluted anti

microbial drug preparations avoiding bubble 

formation. The 20ml mixtures were then poured 

into petri dishes and then left to set. Cultures 

for testing were prepared by innoculating isolates 

into sterile tryptic soy broth and incubating at 

37°C for 4 hours to obtain a young culture 

(Washington jA (54) page 410-427). The cultures 

were then transferred onto the test media using a 

standard loop and incubated at 37°C for 18-20 hrs.
\
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W.H.O. scandard E. coll, were set up with 

the inocular in each petridish as controls.

The petridishes were then read after 13-20 

hrs. at 37°C for inhibition of growth and using 

the following M.I.C.'s in ug/ml as the limits 

at which antibiotics inhibit growth of gram 

negative organism (table II).

Since this study is prepared for a clinically 

orientated postgraduate course, some clinical 
features were studied in 50 patients.

TABLE II

MEAN INHIBITORY CONCENTRATIONS AT WHICH ANTIBIOTICS 

INHIBIT GROWTH OF GRAM NEGATIVE ORGANISMS

Chloramphenicol

Tetracycline

Minocycline

Ampicilin

Nalidixic acid:

Neomycin

Co-trimoxazole

Erythromycin

Amoxycillin

CONTROL W . H .0.__E.

0.2 

0.1 

0.1 

0.2 

Not more

0.5 

Not more 

Not more 

0.2

COLI

- 5 ug/ml.

- lOug/ml.

- 4 ug/ml.

- 5 ug/ml. 

than lOug/ml.

- 8 ug/ml. 
than 1.4 ug/ml. 

than 8 ug/ml.

- 5 ug/ml.

Those clinical features which are excluded from 

the study; for instance volume of diarrhoea, 

could not be quantified due to administrative 

difficulties. Data on patients and carriers was 
obtained as per questionnaire I and II respectively.



14

The author was unable to visit Wajir and . 

included fourteen isolates from there with 

permission of Director, D.C.D.C. Clinical data 

was omitted but cultures were tested for anti

microbial sensitivity.

RESULTS 

TABLE V

SUMMARY OF FIELD WORK

District Total
Rectal
swabs

Number
Positive

7. Positive

Kirinyaga 1419 124 00 •

Kisumu 1665 36 „ 2.2

South Nyanza 4 4 100

Wajir 14 14 ,* • 100

Totals 3102 178 5.74

Results: (178) One hundred and seventy eight out

of 3,102 subjects tested were positive for vibrio 

cholerae el tor biotype serotype Ogawa including 

sixty eight (68) patients. Some characteristics 

of cholera were studied in fifty (50) patients.

Their mean age was 29.7 years, median = mode = 25 yrs. 

One standard deviation S.D. from the mean was 

21 yrs. (lxSD = 29.7+ 25 years)(Histogram II).

Fourty two (42) 847. denied history of known 

family contact and the rest, 3 (167.) had contact 

with a person suffering from diarrhoea and vomiting.
i



Table III

in

V. cholerae sensitivity pattern to various antibiotics
SENSITIVITY TO NO. OF
SUBJECT

blotrict TOTAL
NO. OF RECTAL SWABS NO. +Vo Te

tr
ac
yc
li
ne

00•rl
a01x:Q.a(0t.0rlX>O Na

li
di
xi
c 

ac
id

a•rlUd'i*• 4
X.

rlO14(0
X
0c G•rl •H

0. 0

a•rlO>»a0u
5N

a•HH•HO•H
H•HXO
. ... !

KIRINYAGA 1419 124 0 104 124 124 0 34 1 u

KISUNU 1665 36 12 31 36 36 0 10 4 0

WAJI3 14 14 14 14 14 14 0 14 14 -

SOUTH NYANZA 
(HOHA-BAY) 4 4 1 1 4 4 0 4 0 0

TOTALS 3102 178 27 150 178 178 0 62 19 0

% - 100# 15.2# 84.3# 100# 100# 0# 34.8#. 10.7# 0#

100# Sensitivity: Minocycline, Nalidixic acid.

/
v
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Three patients household contacts had infact died 

of diarrhoea and vomiting four to seven days 

before onset of symptoms in patients as observed by 

visits by the surveillance team.

Thirty two (32) (647.) of patients had no 

treatment before admission; (histogram III) and the 

rest 18 ( 367.) had some form of treatment which 

included some antibiotic either tetracycline orally 

2 gm stat in seven (7) (147.) patients or oral 

chloramphenicol 15 mg/Kg in one paediatric patient. 

Seven of the treated group (147.) did not know what 

treatment was administered.

Thirty two (32) (647>) of patients had 

moderately severe dehydration at admission. Sixteen 

(16) 327. had severe dehydration and two (2) 47. of 

patients died within four hours of admission, 

(Histogram VI).

All fifty patients had watery stool and 

thirty one 627. had characteristic rice water 

appearance of stools, (histogram VII). While 

in hospital fourty one (41) 827. were treated with 

tetracycline 2 gm stat then 0.5g 6 hourly for a 

minimum of five days or two days on after cessation 

of symptoms. Eight (8) 167. patients were treated 

with chloramphenicol 500mg 6 hourly for one week.

One patient received co-trimoxazole 2 b.d. for 

five days (adult).
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Parenteral fluid was administered to fourty 

two (42) 847. of patients mainly those presenting 

with moderately severe and severe dehydration 

(Fig. 6). Eight (167.) had oral fluids. No fluid 

chart was kept for oral fluids, and patients were 

encouraged to sip oral fluids; half strength darrows 
solution was given and any other fluid they may 

need. (Half strength darrows solution Na+ 62 

K+ 18 mmol/M cL- 27 mmol/ lactate 53 mmol/ in 57. 

dextrose water) patients on intravenous fluids 

received an average total of 3.88 litres per 

patient. Thirty five 707. received half strength 

darrows solution (mean total 3.22 litres for 

patient (17) seventeen 347. received 57. dextrose 

solution (25 grammes of dextrose dissolved in
o.5 litres distilled water), and sixteen (327.) 

received normal saline (9 grammes of sodium chloride 

in one litre sterile distilled water). Mean total 

per patient of 1.41 litres per patient (histogram 

4 & 5). Patients were allowed liberal oral fluid 

intake.
Thirty two healthy carriers and five con

valescent carriers were studied. Ages mean 23.5 

years mode= median = 12 years. One times standard 

deviation from j*ean lxSD=23.5 + 18.1 years. There 

was no significant difference between healthy 

and convalenscent carriers. Twenty five 67.67. 

had a known household contact. All 37 carriers 

were treated as soon as bacteriologically proven
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positive for vibrio cholerae. They were given
%

either tetracycline 2gm stat then 0.5 gm 6 hourly 

for five days or chloramphenicol 25 mg/Kg for 

paediatric patients or 500mg 6 hourly for one week. 

In Kirinyaga district, all carriers were admitted 

until bacteriologically negative. Elsewhere, 

carriers were dispensed with medicine by the mobile 

« surveillance team in their homes.

Only one carrier was a breast feeding infant 

but his mother was negative for vibrio cholerae.

DISCUSSION

Antimicrobial agents inhibit growth of

microbes by different mechanisms. Antibiotics

act at different sites in bacterial metabolism to

inhibit (bacteriostatic) growth or to lyse

(bacteriocidal) the bacterium. The objectives of

a clinician is to administer an appropriate

effective antibiotic. In order to determine

effectiveness or resistance of an antibiotic,

minimum inhibitory concentration (MIC) has been

used. It is applicable to vibrio cholerae (54)..

Tetracycline inhibits bacterial protein synthesis

by binding to the 30s submit of the (bacterial)

ribosome and thus impairs binding of Transfer

Ribosenuclei acid to messenger Ribose nucleic acid.

Their selective toxicity to bacterial cells attri-
*

buted to their high intracellular concentrations . 

Resistance to tetracycline develops slowly.



Chloramphenicol affects the function of 

the small bacterial ribosomes by preventing 

peptide bond formation.

Ampicillin is bacteriocidal and acts by 

breaking down the cell wall. Nalidixic acid inhibits 

bacterial deoxyribosenucleic acid gyrase and thus 
from forming a double helix.

Antibiotic resistance is said to occur when
\

the level of susceptibility is beyond that normally 

achieved in human tissues in recommended therapeutic 

doses. Resistance may be intrinsic or acquired as 

described above (under introduction). From Table 

III is evident that the organism vibrio cholerae 

el tor biotype serotype ogawa currently isolated 

in patients and asymptomatic subjects in Kenya was 
1007o (N=178) sensitive to minolycline and nalidixic 

acid 0.1 - 4 mg/ml and not more than 10 mg/ml, 

respectively. 84.3% were sensitive to chloramphenico 

All 124 isolates from Kirinyaga district were

resistant to tetracycline at 0.1 - lOmg/ml, compared
%

to 67% resistance encountered in Kisumu district.

All fourteen isolates from Wajir district were ' 

sensitive. The organism was 100% resistant to 

co-trimoxazole and amoxycillin at not more than 1.4 

mg/ml and 0.2-5 mg/ml. Variable high resistance 

to erythromycin 65.2% and ampicillin 89.3% was 

elicited of vibrio cholerae.
Antibiotic sensitivity pattern Table III shows 

levels of sensitivity by percentage using standard 

minimum inhibitory concentrations M.I.C.'s as
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All 178 isolates were sensitive to minocycline 
and nalidixic acid compared to 84.37. for 

chloramphenicol. The organism was resistant to 

co-trimoxazole and amoxycillin. The study was 

conducted between August 1985 and February, 1986 

in two sessions six weeks each. During this 

period, the disease was reported by the D.C.D.C. & 

R.surveillance team in Kirinyaga district in 

central province, and Kisumu and Siaya districts 

in Nyanza province. Fourteen patients were also 

reported in Wajir district.

Carrier state:

All patients admitted for cholera were treated 

until negative bacteriologically for V. cholerae.

All healthy carriers were started on antibiotics.
/

Tetracycline in adults and chloramphenicol when 

available for children 15 years. In Kerugoya 

district hospital, carriers were admitted and 

treatment continued till bacteriologically negative. 

In Nyanza provincial general hospital, Kisumu, 

patients were also discharged as soon as they were 

negative and clinically improved, but healthy

carriers were sent home on treatment or antibiotics
. / /

dispensed to them in their homes. Tetracycline 

and chloramphenicol were used also in therapeutic 

doses.
My intention in the first place was to 

determine clearance rate without treatment.
However, this was not possible since this would



contravene Ministry of health's policy on this 
issue.

Note: During my study, 402 subjects were reported

positive for V. cholerae. This was a representative 

sample being 178 . 44.37, of all reported positives.

Cross resistance to ampicillin and co-trimoxazole does 

occur (Dapoint M) et al 1985 (16).
%

Multiple antibiotic resistant vibrio cholerae in 

endemic areas has been shown from other studies to be due 

to plasmids (21, 22,23,24 & 16). A single plasmid coding 

for resistance against several antibiotics.

Tetracycline 2gm stat then 500mg 6 hourly for at 
least five days, co-trimoxazole 2 BD and erythromycin lOOOmg 

four times a day and chloramphenicol 500mg four times a 

day have been considered and shown to be effective against 

vibrio cholerae during the last two decades (18, 19 and 20). 

Minocycline 200 mg stat then 100 mg BD has always been 

effective in the treatment of cholera compared to 

tetracycline, (Mazundar D.N. et al 25). However, Nalidixic 

acid 1 gram four times a day, which in-vitro is as effective 

as minocycline and cheaper has not been cited in Che 

literature.

In the management of cholera, antibiotics are an 

important adjunct to therapy. Fluid and electrolyte 

replacement are the mainstay of therapy in the treatment 

and prevention of complications of cholera, (14, 26, 35, 36,

37, 38, 39, 40). However, appropriate antibiotics do 

significantly shorten the duration and volume of diarrhoea

31
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Poor nutritional status (34) intercurrent infections,

imnuno compromised status, and failure to breastfeed

aggravate the prognosis in cholera. Fatal septicaemia (30)

and erriotoxaemia (31) due to vibrio cholerae have been

reported in severely immunocompromised patients,Seigel M.I.

et al (1982) and Onyemelukwe, G.C. et al (1982), R.l:

Glass et al (1983) (32) and RA.Gurm et al 1979 (33) report

on the benefit of breastfeeding. Although breastfeeding

does not prevent infection, it does protect breastfed

infants from pathogenesis of cholera. This is corroborated

by experimental models: Guentzel M.N. et al (55). Non

specific immunity and specific immunity against vibrio

cholerae in breastfed infants apparently play a complimentary

role. Patients in this series were well nourished and

did not have any overt evidence of intercurrent infections

or diseases. These factors may account for the favourable

outcome for the majority 48 (96%) of documented patients.

The mortality rate was 2 (4%) (N=50). Mortality in these

patients may be explained by late arrival in hospital when

they were already in hypovolaemic shock with oliguria and

severe metabolic acidosis. Patients in this series

presented with a syndrome consistant with cholera. They

however presented late after onset mean 38.2 hours mode=

median^ 24 hours. One times standard deviation 38.2+35.5

hrs. Range 4 hrs - 6 days, and thus it is expected that

these patients present with severe or moderately severe

dehydration in 41 patients and this delay ̂probably accounted

for the two deaths. I did not account for domiciliary deaths

due to diarrhoea and vomiting since although highly probable 
\ • 

to have been cholera there is no bacteriological proof.
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Treatment with antibiotics at health centres while in 

transit to hospital was administered to 24 (48%) of pattern. 

As is evident from the pattern of antibiotic sensitivity.

The bulk of these drugs may have been wasted especially in 

• an area with 100% resistance to tl e drug being administered. 

Although the duration and volume of diarrhoea were not 

quantified it is my observation that hospitalisation 

period was longer in the district with 100% resistance to 

tetracycline (about 5 - 6  days) compared with the district 

with =677* resistance (3-4 days).

Cholera carriers have been studied (42,43,44,45,46,47,48).

In these studies a healthy carrier is an asymptomatic 

individual who is positive for vibrio cholerae on rectal 

swabing. Ideally the best method of determining the 

duration of carrier state would be to follow up non-
<
infected individuals until they were infected and then 

follow them up until bacteriologically negative severally. 

However, in the studies under reference above and this one 

took day one as the day a subject was identified as positive.

Healthy carriers have a higher rate of household 

contact than the general population, Pal S.C. et al. (1973). 

(45) demonstrated a four fold rate in family contacts than 

in the general population 4.5% vs. 1.5%. They may excrete 

organisms intermittently and serotype interconversion may 

occur. They may exist in an endemic area without overt 

disease in the community and thus enhance endemicity,

Sinha R. et al. (1967) (43). Duration of healthy carrier 

state is variable and short. Abou: 757. of individuals take 

between 1 - 5  days for most studie ; with a range of 2 - 24 day:
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Sinha, R. (43) working in Calcutt. obtained the following 
durations:

TABLE IV DURATION OF HEALTHY G'RRIER IN CALCUTTA

Period in days Nunber o.. positive intermmittent 
excretors

1 95
2-5 3

6-15 13

16-25 2

26-30 3

51-100 0

101-150 2

151-200 2

200 7

Pal S.C. et al 1973 working in New Delhi obtained a range 

of 2 - 24 days and a median period of 5 days. The longest 

carrier duration is 4 years; viz cholera Dolores in the 

Philipines.Azurin J.C. et al. (1967)(48).

In this study all cholera carriers were treated with 

tetracycline 2 gm stat then 500 mg 6 hourly for at least 

5 days; or chloramphenicol 500 mg 6 hourly for one week 

and 25 mg/Kg body weight for children below 15 years of age.

The carrier duration was short. All 37 carriers 

studied were negative after 3 days. The variance between 

this finding and those of other workers is probably due to

antibiotic therapy. Although the organism may be resistant
4

in vitro, in-vivo response is unc jantifiable in carriers 
and is modified by factors such as dosage of the antibiotic
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nutritional and inmunoLogical fac ors.

There is strong corroboration between this study 

and others cited above since carriers had a history 

of house-hold contact two-fold cor pared to the general .

* population or patients of whom 84., (M=50) denied known 

history of household contact. The household is therefore 

an important target in control measures apart from other 

public health control measures.

There was no evidence of sero-conversion as reported 

in other studies as all isolates were vibrio cholerae el tor 

serotype ogawa.

V
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CONCLUSIONS:

1. Minocycline, Nalidixic acid chloramphenicol were 

found to be highly effective In-citro to Vibrio 

cholerae eltor serotype Ogawa found in Kenya 
today.

The organism showed high resistance to Tetracy

cline, Co-trimoxazole, erythromycin, ampicillln 

and amoxycillin.

2. Antibiotic sensitivity in Vibrio cholerae eltor 

Ogawa varied from district to district.

3. Healthy carrier rate was high among family 

contacts more than two-fold compared to patients 

of the general population.

4. Natural healthy carrier duration was not 

established in this study due to treatment with 

antibiotics.

Recommendations:
1. Nalidixic acid lgm 6 hourly for one week should 

be tried in vivo for clinical efficacy in choleri 

patients.
, l

2. Cholera surveillance should continue and to incli 

i. Regular antibiotic sensitivity in all localil

where cholera occurs.

ii. Apart from other control measures concentrat< 

more on patients and carriers household cont;

3. Tetracycline should be withheld and sensitivity 

testing continued until sensitivity rates are on

.an upward trend.



37

4. Chloramphenicol 500 mg q iD for one week 

should continue to be used for cholera 

treatment.
/

/
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Appendix B

I. QUESTIONAIRE FOR PATIENTS:

A. DATA AT ADMISSION

1.

2.

3.
4.

5.

6 .

B.

8.

N a m e -----------------  Age — '---

S e x ------------------  Serial No.

IP.NO.----------------

Duration of diarrhoea --------------------

Duration of vomiting ----------------------

Stool: Colour -------------  Consistancy---

Have you had any treatment since onset of 

symptoms? YES/NO.
If yes what treatment? (if known).

If infant: Breastfeeding? YES/NO ---------

If female: Are you breastfeeding? YES/NO. 

Is there any one at your home who r^s had 

diarrhoea during the last eight weeks

YES/NO. ------------------
DURING HOSPITALISATION:

Antibiotics used and duration.

1. -----------------------

- 2. -----------------------.•
3. -----------------------

9. Severity of dehydration: mild/moderate/severe
(clinical assessment).

10. Total amount of fluid and type.

i) Normal saline---------- Route----

ii) Half strength Darrows------ Route
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iii) Hartmann solution -----------  Route --

iv) Ringer lactate solution ---------  Route

v) *5%/10% Dextrose--------------- Route—

Delete as necessary)

vi) Oralite -----------------

11. Discharged positive/negative for v. cholerae
12. Remarks -------------------------------------

Appendix C .
II. QUESTIONAIRE FOR CARRIERS:

1. N a m e ---------------- A g e ------------ Sex-----

2. Serial No. ----------  Residence--------------

3. Healthy/convalscent (delete as applicable)

4. (i) If convalascent, date of discharge-------
i

IP. No. ---------------

(ii) If still admitted, date symptoms ceased—

5. If child: Breastfeeding? ---------------------

6. If female: Breastfeeding? --------------------

7. If Healthy carrier ----------

i. Household contact? YES/NO 

ii. When contact had symptoms. -----------

8. Follow up cultures for V.cholerae.

Date Positive (+) Negative (-)
> •

-

—

4
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APPENDIX D. KEY: H=HEALTHY
C CONVALESCENT 
B/F:BREASTFEEDING 
HHC=HOUSEHOLD CONTfl 
TX= TREATED 
Y = YES 
N = NO
D = DURATION(DAYS)C 

POSITIVITY FOR 
V. CHOLERAE.

SERIAL NO. INITIALS AGE SEX H/C B/F HHC TX D.

1. B.G. 22 M H N Y Y 1
2. M.G. 45 M C N N Y 2
3. F.M. 43 F C N N Y 1
4. T.M. 34 M C N N Y 1
5. M.W. 65 F C N N Y 1
6. . J.K. 12 M C N N Y 1
7. T.M. 4 F C N Y Y 2
8. W.N. 13 F H N Y Y 2
9. K.M. 63 M H N N Y 2

10. I.N. 4 M H N N Y 2
11. W.M. 4 F H N Y Y 2
12. M.M. 50 M H N Y Y 2
13. A.M. 45 M H N Y Y 2
14. M.M. 4 M H N Y Y 2
15. P.N. 22 F H N N Y 2
16. M.K. 0.7 M H Y Y X 2
17. L.W. 25 F H N N Y 2

00 • W.G. 50 F H N Y Y 2
19. F.M. 34 M H " N Y Y 1
20. N.W. 9 F H N Y Y 1
21. J.W. 25 F H N Y Y 2
22. N.W. 45 M H N N Y 2
23. W.G. 6 F H N Y Y 2
24. S.M. 12 M H N Y Y 2
25. K.K. 7 M H N Y Y 2
26. W.M. 6 F H N Y Y 2
27. - B.N. 35 M H N Y Y 2
28. J.M. 35 M H N Y Y 2
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/
SERIAL NO-INITIAL AGE SEX H/C B/F HHC TX D.

29 F.W. 9 F H N Y Y 1

30 J.N. 5 M H N Y Y 1

31 S.M. 32 M H N Y Y 2

32 J.M. 31 F H N Y Y 1

33 E.W. 21 F H N N Y 2

34 D.M. 37 M H N Y Y 2

35 F.M. 47 M H N Y Y 1

36 J.K. 27 F H N Y Y 2

37 I.W. 7 M H N N Y 3
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APPENDIX E: PATIENTS' DATA 

KEY TO ABBREVIATIONS

D= DURATION OF DIARRHOEA/VOMITING IN HOURS 

S= STOOL CONSISTENCY/COLOUR 

W= WATERY

D/K=DONT 'T KNOW ANTIBIOTIC
TX= PRE ADMISSION TREATMENT (DRUGS)

Y= YES Mg= Milligram gm= Gram

Y= NO.

B/F= BREASTFEEDING

HHC= KNOWN OR HOUSEHOLD CONTACT

RW = RICE WATER. G= GREENISH B= BROWNISH
YW=YELLOWISH

Rx= TREATMENT IN HOSPITAL.
T^= Tetracycline 1 gram (gm) stat then

0.5gm 6 hourly
T2= Tetracycline 2gm stat then 0 .5gm 6 hourly.

T0= Tetracycline lgm stat.
Tetracycline 2gm stat.

T^= Tetracycline 0.5gm stat then 0.25gm 6 hourly 

T5= Tetracycline 0.25gm stat then 125 gm 6 hourly

DH= Severity of dehydration (at admission).
+= Mild y
++= Moderate 

■*++= Severe
IV= IV. Fluid therapy (In hospital).
N= Normal saline
H.S.D.=Half strength darrows solution
5% D.W.= 5% Dextrose solution
SP= COTRIMOXAZOLE II BD.
C.= CHLORAMPHENICOL 50mg 6 hourly
-= NO DATA AVAILABLE
C1= CHLORAMPHENICOL 125mg 6 hourly
C2= Chloramphenicol 250mg 6 hourly.
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SERIAL NO. INITIALS AGE SEX D S
1. D . A 70 F 14/14 W/DK
2. M.M 13 M 6/6 RW
3. A.O i 22 M 7/7 WB
4 . P.A 25 M 24/24 W/YW

, 5 - 6.
! T.O 16 M 48/0 W/B
G.O 12 M 24/0 RW

7. C.O. 5 M 36/36 W/YW
8. W.O 50 F 24/24 W/G
9. P.A 20 M 48/48 RW
10. D.A 60 M 24/24 W/DK
11. G.O 4 M 24/24 W/DK
12. 0.0 60 F 96/96 W/DK
13. M.N 65 F 24/24 RW
14. L.O 26 F 12/0 R.W
15. C.O V- 11 M 8/8 R.W
16. J . A 10 F 4/4 R.W
17. M. A v 14 F 9/9 R.W
18. 0.0 1 M 24/24 R.W
19. S.A 25 M 48/48 W/RW
20. E.A 30 F 96/96 R.W
21. J.A 5  ̂ F 24/24 R.W
22. D.A 26 M 96/24 R.W
23. P.A 9 M 10/0 R.W



APPENDIX E: 
DATA ON PATIENTS

TX B/F HHC R
N N N T1
To N N T1
T3 • N N T1
Y/DK N Y T2
T3 N Y T2
T3 N Y T1
Y/DK N Y T1
N N N h3 ro

N N N T2
N N N T1
N N N T2
N N N T2
N N N * i
N N N T2
N N N T4
N N N T4N N N T4
N N N TS
N N N T2
Y/DK N N T1Y/DK N N S.P
N N N c
N N N T4

1

DH IV
++ N/HSD/5^ DW
++ 0/2.41/1.0
+++ 5.5/2.5/0
+++ 1.0/7.0/0
+++ 1.0/3.5/0
++ 1.0/35/0
++ 0/3.5/0
++ 0/2.5/0
++ 0/2.5/0
+++ 0/6.0/2.0
++ 0/6.0/0
++ 0/6.0/0
+++ 0/2.0/0
+++ 2.0/0.5/0
++ 0/2.0/0
++ 0.5/4.0/1.0++ 0/4.0/0++ 0/4.4/0++ 0/0/0+ 0.5/1.0/1.0++ 0/1.0/0.5++
+ 1.0/3.5/0
++



24 M. A 20
25 B.O. 8
26 O • o 35
27 F.M 43
28 W.M. 40
29 G.W 12
30 J.W 30
31 M.N 40
32 J.K • 19
33 J.W- 30
34 E.W 7
35 G.N 65
36 E.N 11
37 A.K 65
38 W.M 55
39 J.G 11
40 A.M 25
41 S.M 35
42 P.M 17
43 R.N 60
44 M.M 27
45 P.W 3
46 D.G 80
47 L.M 50

F 24/24
M 14/14
M -
F 144/96
F 96/24
M 24/12

1 F 96/48
M 72/0
M 6/0
F 72/0
F 72/0
M 48/0
F 6/0
M 7/7
F 12/12
M 72/0
M 10/24
M 72/24
M 5/5
M 7/7
M 10/10
F 6/6
M 120/120
F 60/60

R.W N?
R.W N .
R.W -

W/DK Y/DK
W/YW N
W/DK N
W/YW Y/DK
W/YW Y/DK
W/DK N
R.W Y/DK
W/B N
W/YW N
R.W T3
R.W N
R.W T3
R.W T3
R.W Y/DK
R.W N
R.W N
R.W N
R.W N
R.W N
R.W N
R.W N



T2 +++ 1.5/6.5/1.0

T4 ++ 0/5.5/0
T2 +++ FATAL.
T2 ++ 0/0/0
T2 ++ 1.5/0.1/3.5

T2 +++ 0/0/1.0
T2 + 0/0/0
T2 ++ O/O/O
T2 ++ 0/0/0
T4 + 0/0/0
T4 + 0/0/0

T2 + 0/0/0
-4 + 1.0/0/0
T2 +++ 1 3.0/2.0/2.0
T2 +++ 1.5/2.0/1.5
*4 + 0/1.5/0.5
T2 ++ 1.0/1.0/0

+ 0/1.0/0
T2 +++ 3.5/1.5/0

+++ 1.5/5.5/1.0
Cl ++ 0/1.5/0
cx + 0/3.0/1.0

C2 + 0/2.0/0
c ++ 0/2.0/2.5
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s

48 ■ E.W 40 F D/K R.W

49 P.W 13 F 7/0 R.W
50 M.O 65 F 4/0 W/DK

I

1

N N N C +++ FATAL

N N N T4T2 +■+ 0/1.0/0

N N N T1 ++ 0/5.0/0
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