3 | “43-072: %

et

i " s[6i7s .

APPLICATION FOR PROGECT GRANT

L. PRINCIPAL INVESTIGATOR: : Dr Anowar Hossain ' T
CO-PRINCIPAL INVESTIGATOR: ‘Prof R. Bradley Sack '
2. CO-IHVESTIGQIORS T : To be named (seven co-investigators' o
SR N will be selected, one from each of = L. .°
A s a ‘ ' the SAARC countries) .~ Cy
o I , RS ) :
3. TITLE T SURVEILLANCE OF ANTIBIOTIC RESISTANCE
. ' " AMONG SHIGELLAE IN THE SAARC REGION:
A MULTI CENYRE STUDY
4. STARTING DATE . : As soon as -Funds are available .
' IR S ' ! x Ve
5.  DATE OF COMPLETION .- . “'s.)' 36 months a%tsr starting T
. TR S Ty , S
- .. ) .I . " RN
- . . ! i w4 T
6. TOTAL BUDGET. | | : Us$ 192,390.00 : ‘
. . . \ ' + . :
L!' {remuneration of co-principal, seven
co~investigators and consultants has’
not been included) :
- A
. . ‘
7. FUNDING SOURCE : : .
3. SCIENTIFIC PROGRAM HEAD - prof. R. Bradley Sack

Azsociate Director ;
. Laboratory Sciences Oivision

s ¥ | | ," {L(l;(((w [ { i \J»
//’ .

PR K v e — tMp -
' r PRE IS L B .
' lv‘:.,.H ,,,.t..L.-...- . e l-— v d———— o 4_.._.—-? . s

M '\]‘h 1“‘“7”‘&.-'

4 -t - ..fl

d o -.”W {‘]_w?iw 28 i,

‘ !‘“ RELY FL
) ' i“Hﬂ'I—w-h—r -—-.; LI N owe s e mb:.,' .
ot 1
ﬁ 'I* . ,

.. 'ENTERED2 1 JN8% SR



2
W 824, ‘

ABSTRACT . i

Shigellosis is the most serious of all invasive diarrhoegs and is a major public
health problem in Bangladesh and oth.er countries of thé SAARC region. Clinical
treatment failures may occur'bec;use of rapid develcpmeﬁt of multiple antibiotic
resistance by the Shrgella strains in the regién. This suggests tﬁe need for
regular updated information on antibiotic sensitivity patterns of the organisms
in order to formulate a policy:to promote the rational Lse of drugs in the
management of shigellosis cases. This protocol will estap;ish an intermittent
active surveillance of systematically selected, _clinically suspected cases of
shigellozis in order to determiné.tﬁe isolation rates ofj&Wig@lja, LGeir species
identifiéation and their antimicrobial hesistancg patter&s using uniform standard
techniques in all participsating laboratories of tﬁé SAARC region. This

information will help to formulate policies on rational use of antimicrobials for

the treatment of shigellosis. . o

+

The study will not interfere with routine medical care of patients provided by
-the medical staff; limited information on demography. clinical history and
physical findings will be recorded_ qnﬂ_specific precoded forms from selected
patients. A stool sample or reciai swab will‘be';olléctedffor bacterioclogic
culture for Shiweilas and the determination of their seqsi;ivity patterns using
uniform techniques. Data will Ee accumulated in Dhaka. A periodic report will be
made available to each involved laboratory, management staftf and other
collaborating investigators. The study will help 'tq-es;ablish a, coliaborative
linkage between ICDDR,B in Bangladesh and other SnARC-cogntfies-;ﬁ;{yiil‘provide
ongoina rinformation'“on antibiotic resistance patterns’ of pre&gléht‘fSWigella

P

istrains- The surveillance system established th}éugh this research protocel will

+
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strengthen the laboratories of the SAARC reagion whieh may then carry on further
.8
investigations or monitoring as needed.

l




. 9. AINS OF PROJECT

f. GENERAL AIM

Jo establish surveillance on a selected number of clinically suspected cases of
shigellosis patients atteﬁding the participating healfh units of thelsnﬁRC (South
Asian Association fgr Regional Coopeﬁation) countries in order to determine the
.isolation rates of ShHigellae, their species identification and their
antimicrobial suseeptib;}ity batterns, using uniform standard technicues. .  This
information will help in the management of shigellosis'cases and in the
f?rmulation of a policy for the raticnal use of drugs.-  Thisz will also help to

standardize yigrobiological techniques used 1in the region throwugh external

-

quality control "and transfer of technology so that déta are comparable from all

the laboratories involved in the study.

-B. SPECIFIC AIMS: T : i

1. To develop and implement uniform methodo}qu for optimum isolation

of  Shigella in the SAARC region. ?f
i

Z. To monitor the susceptibility patterns of .the isolated strains.

i

3. To determine inter;regionalf variations in antibiotic resistance of
the different species of Shlgella, particularly 5. aygenteriae 1 and
S, Flexneri.
» . - L)
4. To longitucinally monitor the distribution of species which may be

useful in detecting trends of emerging species and antibiotic

-~

resistance patterns.

~

5. To establish a cellaborative linkage betﬁeen ICODR, B iﬁ Bangladesh

and other countries of the SAARC region'in, order tq'bstablish a data

t -
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base network for information exchange and to® generate hnew ideas of
a3

research. ]

i
6. To monitor the methods used in the vari@us laboratories and to

establish external quality controls for isol%tion of Shigella.
§ ; -t .

L

c. SIGNIFICANCE: | ,j

The study will help to establish a collaborative linkage of research on Shivelila

between ICDDR,B in Bangladesh and the other members of the SAARC céuntries and

"will provide ongoing information regarding the antibiotic resistance patterns of

L . R
prevalent Shigella strains. Outbreaks in specific locations can be detected and

*

others alerted in the region. The uniform metheodology will hopefully become a

routine practice in the participating laboratories if found csatisfactory in
. TR

“isolating Sﬁjéélla. Follayingﬂthe*éstablishmeht of an intermittent surveillance

system through this research protocol, the activity may then become E routine

1

strveillance activitj for that area, and the linkage between research protocols

~and pasic data collection may consequently be cost-effective for further research

. . . #
on Shiaclla in these areas.

10. ETHICAL IMPLICATIONS:

-~
. .
.

There will be no involvement of invasive procedures in the protocol.
Information will be routinely obtained from patients seeking medical care:

' with a dysenteric syndrome. Usually stool specimens will be collected, but

-

occasionally rectal swab specimens mdy bé . collected when stool apecimens
are not available. Data will be+analyzed in groupé and individual
confidentiality of patients will be nmaintained. While collecting strains,

" biolegical safety procedures will be maintained @hrough'but the procedures. |
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11. BACKGROUND, RESEARCH PLAN and BIBLIOGRAPHY:

. A, Background:.

’

Of the diarrhoeal diéeases prevalent worldwide (13}, shigellosis occupies (15% of
cases) a leading position (2)3). Shigellosis is a méjor public health prcblem,
causing large numbers of hospital visits and admiséions,' heavy expenses for
strained national budgets, significanit work-day lésses in adults and older
children, and a high morbidity and mortality iﬁ'younger children (1,4).

‘'Shigellosis is one of the most serious among all the diarrhoeas, due to its
invasive character, systemic nmanifestations, severét nutritional impact, and
. K .
tendency to become recurrent over prolonged pericds (5). Shigella-usually cause
v

. o . . i i
endemic disease (6), but may also cause outbreaks: (7.8) and even pandemics

-

(9,10). L

Shigella infection, microbiology and epidemioclogy: o

Shigellae are more commonly igolated thaq other-énteroinvasfve bacterial -.
pathogens in both urban and rural areas of the de;eloping worlq {11-16). An
inoculum of as few as 10-100 viable ongénisms caﬁ cause 'full-ﬁlown clinical
disease after an incubation period éf 1-3 days (17,18). Shigella cause an acute,
usually febrile, gastrointeétinal illness characterized by abdominal pain,
cramps, rectal tenesmus with frequent‘ passage of small bloocdy-mucoid stools
containing inflammatory célls, (18-20). infection duefjfo the most virulent
serotype, Shicella dvsenteriae 1 (5. a@sent@riae 1), usually progaresses to frank
dysentery as do infections caused by Shigella flexﬁéri { 8. flexneri), whereas
Shigella bovdii (5. bowvdil) and Shigella sonﬁei (5. sqnnej).may also cause mors

1

self-limited watery diarrhoeas (18).



Shigellosis is a disease of . all ages but preschool children are.most vulnerable
(16). Most children recover within 5-7 days but malnourished children may suffer
from prolonged episodes of dysaentery (21). Intestina-lg and systemic complications_
due to infection with any of the S!rjgel{a may cau%e cdeath 'f_zi). aAlmost all
fatal cases of shigellosis occur in developing count;ies and data_afe generally
compiled from investigations 1c>1’ epid'emics l’caused bj.;" S. dvsenterfia‘e 1 or from
hospital reporis, rarely from.community surveillance éf Shiaella infections.

Shigellosis: a global problem: - N

Shigellosis is a universal disease in respect to its qeoqraphical: distribution,
(23) but is not a‘£hreat.iﬁ thg industriaiized, &eveloped wor}d, where the
disease is mostly sporadic; occasional om.“.breaks still  cccur, mos:'tly due to 5.
sonnel and §. Flexneri (6,1‘8|). Shigella are also sometimes isolated from cases
of "travelers’ diarrhoea (2'4). The overall isolation rates of Shigella from
patients with diarrhoea in the developed (18) and developing countries (11,16)
are remarkably different {(5~10% vs 12—2Q§_). Hore se‘\;er‘e;"for‘ms of endemic
shigelleosis caused_ by &. flexneri and epidemic outbreaks dus to S.. dvsenteriae 1
with hiah mo-r'tali'ty (5~10%) are common in the deve'lc.:)pirtg. countries notably in

central America (25,26), Africa (27-29) and Asia (7,8,16,30,31).

In the developed countries because of the self;limitec{ na;ttJre of shigellosis due
to §. sonnel and of the concern aboui increasing antibidtic resistance, (18,23),-
antibiotic usage is not alwayé considered imperative. In contrast, in the
developing countries, episodes; of dysentery- in malnourished children may'develop
intes*_cinal an_d systemic complications and later growth stunting, and antibiotigs
are clearly indicated for treatment (:6,18',22)_ The choice of an‘t.ibiotl'_ics depends

\ +
on the prevalent sensitivity patterns in a given community (23). In the past
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“decade, Shigella resistant to multiple antibiotics have become .an international-
problem, particularly in the developing countries -Qhere indiscriminate use of
antibiotics is common. In endemic areas, 5. dvsenieriae 1 and 5. flexneri
have already acquired_resisténqe againast the effective, 10@ cost, easily
available drugs (16,32). In the last 20 years, ampiciliin and cotrimpxazble.were
the drugs of choice for'treaLment of’shigellosis throughout the world. Since the
middle of the last decade, however, these two'drugs are no longer the drugs of
choice in many of the developing countries (18,33). CoifriMOxazole femains the
drug of choice iq many developed countries where the organisqs are still

>
sensitive. '

Shigellosis in the SAARC region: - i

The South ‘Asian Association forrRegional Cooperatioh {SANRC) iz a fTorum which
includes Banglacesh), India, Nepal, Sri Laﬁka, Pakistan. Bhutan gnd Haldives. In
the context of global economy, these countries are considered “developing”
countries and the status of shiggllosis-inlthis region is similar to that stated

earlier.

In the early—-mid 1970°s., multi-drug resistant . a@s;nteri&e 1 suddenly appeared
in several epidémics in the South Asian countries, particularly Bangladesh
(7.16), India (8,30), HNepal (34), Sri Lanka‘(35,36) and Burma (31). In between
the epidemics, endemic shigellosis due to §. Flexneri continued; &. bovdii and 5.
asonmel were rare. The overallihorbidity and case fa?ality rates (upto 11.0%) in
thoze epidemics on the sabcontinent ware reasonably High (3?5. Oné of the most
likely reasons for the high fatality nay be that treﬁiment failed because of the
rapid development of multiple ahtibiotic resistance ﬁy 5. dvsenteriae 1 and 8.

flexneri. Irrational prescriptions by physicians andlgelﬁ-medication probably are

L ~ -



responsible for the increase in selectiveé ecological pressure from antibiotics

- . i

resulting in the increase of resistance patterns of endemic and epidemic strains
in the region (38). This suggests.the need for a policy to regulate the rational
use of drugs in the management of shigellosis cases, and a need for regular

updated information on antibiotic sensitivity patterns of the organism.

\
Most of the data on shigellosis in Bangladesh, come from the International

Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B) which has been
maintaining diarrhoeal treatment centres in rural aﬁq urban areas of Bangladesh
to treat shigellosis and other diarrhceal diseases aﬁa has longitudinal data on
antimicrobial‘resisténce among shigellae and other en%eric pathogens for the last
25 vears. Shigella isolation ingreased gracdually froﬁ 0.6% of diarrﬁoea cases 1in
1970 to 9% in 1972, 14% in 1975 and 20% of in—patienﬁs in Dhaka hagpital of this
institution in 1974 (39) and that in a field hospifgl varied between 19.3% for
1976 and 42.12% for 1984 (16). The emergence of mul%}resistant epidemic strgins
of 5. dvsenteriae 1 was noted in 1984 (405. The_prébominant endemic strain now
is &. Flexneri with less numbers _of .other shigellde (16). Ouring the early
1970’3,‘a11 species of Shigella were equally seﬁsitive to sulﬁhathiazole,
streptomycin, chloramphenicol and tetracycline. In tﬁe hiddle of 70°s they were
less effective, and ampicillin and'co—trimoxgzolé were the drugs of cheoice for
shigellosis, although the first ampicillin resistant case was reported in 1974
(41). Almost all species of Shigella particularly §. dvsenieriae 1 and S.
flexneri, became resistant to co—trimoxazoie by 1982-83.and to ampicillin by
1984-85 (42). Nalidixic acid was introduced to treat these resistant cases in
1985 (33); surprisingly some strains of..9. a&senteriae 1 and S.-f?exnerj we e
found to be resistant to this drug during the same'year_(43). An alternative

drug, pivmecillinam is now used to treat nalidixic acid resistant cases of

shigellosis due to 5. dvsenteriae 1| and 8. flexneri. 5. dvsenteriase | have more

! 9
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quickly developed resistaﬁce to antimicrobials compared to 5. Flextieri and other
i

shigellae.

There have been several epidemiclogic reports from different studies in India on
outbreaks of dysentery due to 5. dyvsenteriae 1 (8,30,44,45). A common feature of
those outbreaks was the.multible antimicrobial resistance to tetracycline,

1.

chloramphenicol. ampicillin and co-trimoxazole. A stué; in southern India (46)
between the period of 1976-86 éurprisingly reported a:;ontrasting antimicrobial
resistance of 5. dysentefjae 1 in two of its outbreaks. one in.1976—78 by
ampicillin resistant-co-trimoxazole susceptible.sfrains %nd the zecond in 1782-83
by ampicillin susceptible—co-trimoxazole resigtant strains. The overall iszolation
rate of Shigella spp. was 16;5% with a predominance of 5. ¥Flexneri with less
frequent isolationlof §. boydii and §. sonneil (446). Similar resultis were
reported in other studies (47750)- ?ery little information. mostly in abstract
form, is available from other countries of the SAARC regioﬁ such as Nepal, Sri
Lanka, Pakistan, Haldives and Bhutan. It appears from these reports that
shioellosis is  endemic in these countries and often c#u;es outbreaks. There was
an ocutbreak of multidrug resistant S. aysenteriée 1 in 1%85 in Nepal (34) and a
sinultanecus outbreak of $. dvsenteriae 1 and 5. f]exne}f in 17286 in 3ri Lanka
{35,34). In between the epidemics, §. Flexneri was predéminant and endemic. The
overall isolation rates rénged from 10.5% to 38% (51-55). 1t 1is reported that
diarrhoeal disease 1s common in Pakistan with high'ﬁortality (56257), but
studies' on under 5 children {56,58) showead thét Shigella spp. was 1sdlated only
from 5-5.8% cases of dysentery with §. ¥Flexneri as the predominant: species
followed by S. dvsenteriae 1. Most of the Skileella strains isolated in those
countries were resistant to several antibiotics. #Ampicillin and co-trimoxazole

were drugs of choice fTor treatment of dyvsentery, but today, resistance to these

10



antibiotics in generally high. No information is évailable from Bhutan and

Haldives.

" {solation and identification of Shigella:

The different rates of isolat%on of Shigella reported in different studies are
! 1 ’
often a reflection of the differences in capability and methods used by the
N

n

laboratories involved.lsimple‘and uniform laboratory procedures are neecded for
" ¢ k)

all laboratories dealing with isolation, 1dent1f1cat10n and chararterxzatlon of

anteric pathogens; the shifgella group, however, preonnts op961a1 problema

: Shioella are extremely fastidious bacteria, and cptimal recovery requires a short
K] . - " " ) :
- M . - 4 - a * - - - s -
time interval between-sampling and cultivation, and transporiing faecal specimens
ok L

-

in adequate transport media, if there is delay. A portién of stool containing
_-l ‘.

blood and rmucus is collecyed and selectiyely cultured. Specimens should be
| . + ‘ .
collected during the acute stage of illness before antibiotics are given.

“A combination of both mildly and é highly selective meﬁia:for primary culture.of
Shigella yields‘the best 1solatlon rates. The optlmum media depends on the
experience of the bacteriologist,’the expgn%ss involved., and the Shigella species
that. aré prevalent in the gFea (59). Severa; comparative studies on MacConkey
agar (MCA). Hektoen enteric agar (HEA), Salmonella—Sh?gelié agar (SSA). Xyline-
Lysine-Deoxycholate agar (XLD), Deoxycholate citrate agar {pcn), Teknaf anteric
agar (TEA) were reported from different geoqraphlc Jorailons (60, cL) Further
11te|ature review showed that the use of MCA as a duldly solective medium is
uniformly accepted but the use of highly selective medla l]Ke $sa, XLD, HEA and
pCA is variable and depends on the ch01ce of 1nd1v1dual laboratories. Oﬁe atudy

I
in Banaladesh (61) ‘'showed that MCA was superlor to 88A in isolating

. ‘!'

3. dvsenteriae 1, but SSA ‘was significantly betterﬁﬁor s. flexneri and other

i1 N




Shigella. Several other studies showed that MCA and S3A 1s a better COmbination_
{62-65). The SSA agar does not need autoclaving, and could be prepared easily in
a small field laboratory. Some authors prefer HEA and XLD (66,67); however, HEA
is more expensive and not economical for routine diagnostic use 1in the poorer
countries. Unfortunately, );LD cr*annot be stored for loﬁg periods intact even at
4°C. The ICDDR,B Clinical Lab has been using a combiﬁation of MCA and S3A for

more than two decades with satisfactory isolation of various species of Shigells
. ;

1

particularly 5. dvsénteriae 1 and 8. flexneri.
Other methods: Migcroscopic finding of leul;ocy'tes aﬁd red blood cells in the
etool are used to differentiate invasive *I"r.*ém r10r1—iFvasive diarrhoea {(68,69%9).
Coagglutination tests and ELISA assays are also used yé detect Shigella antigené

in stool (70,.71).

Antibiotic Sensitivity Patterns: .

i

Oral rehydration therapy has succeeded in _avériing dea‘i::hs due 1o dehvdration, but
has little effect on deaths due to invasive diarrhoeas (72). To:decrease the
severity of the disease and the e;(cretion of pathogens the use of effective
antimicrobials are essential as life saving measures (ra). In th;e early part of
the antibiotic era, there was essentially no resistance among the species of
shiaeslla. Today, antibiotic resistance is very common and is becoming a major
problem. Resistance patterns vary by spec»iesland by geographical locations (38).
Huch Qf the antibiotic resistance occurring toda’y: is probably due to the
selective pressure of heavy antibiotic usage and this type of resistance 1is
usually plasmid mediated (38). #Antimicrobial suscep;'tibilitg patterns provide
useful and simple lhaboratory markers for comp‘arin_g strains in epidemiological

studies and can be used as a guide to formulate national policies on rational use

of drugs in treating shigellosis. - . )

- 12



B. RESEARCH PLAN: -
1. Stucly place:‘

The study will be conducted in ICDDR,B in Bangladesh land other
i .

participating health units of the members of SAARC countries: 1ndia, Nepal,

—— e —_— —— ettt ity

Pakistan, Bhutan, S$ri Lanka and Haldives.

- ‘\-\
2.  Studv period:

The study will be an intermittent surveillancgﬁand the periocd will extend

initially for a period of 3 vears from the stér;ing date of: the protocol

and will start as soon as funding is availa?le. However, salection of
: : i

participating laboratories of the SAARC countries and orientation and

training of their selected staff may require some additional time.
1 i
"

3. Studdy pooulation: : . '
The study subjects will betselected from the patients attending
participating health units with clinically suspected case of éysentery (as
per definition). Physical examinations and treaiment will be provided by the
physicians as usual, and only 1iﬁited information on demography, medical
history and physical findings will be recorded on prescribed precoded forms
from the selected patients gnd/or accompanving guardians. A stool sample or

-

rectal swab will be c¢ollected from these patients for bacterielogic culture

for Shicella.
-
4. Case definitiom '

A patient will be defined as & clinically suspected case of dysentery or

shigellosis if he/she has abdominal pain, cramps, rectal tenesmus and fever




with frequent passage of small blcoody-mucoid stools with or without

i

vomiting. A patient will be defined as a case of bacterioloqgically proven

shigellosis when at least one stool or rectal swab culture is positive for

3 r

Shigella.

Freguency of specimen collection:
Specimens and data will be collected four times in a year, i.e. on January,
April, July and October, which means that specimens will be collected for a

total of twelve months in a three-year period.

Number of patients amnd positive strains:
The number of patients will ‘be calculated on théfba&is of the approximate

prevalence rates of Shigella in a given locality, in order to obtain
approximately 20 positive isolates of Shigella pér centre per surveillance
month. Therefore the éctual number of patients can not be stated at the
mément for any particular centre. However, screening of about 40-45 cases
of suspected dysentery should yield 20 positive strains of Shigells in éach
centre each surveillance month. From seven such centres in the SAARC
countries, there will be 280-315 (apprx. 300) patients for screening per
surveillanc? month which is expected to'provide'ldo positive isolates in
that month. Following this scheme, 1,200 (Approx.) patients will be

screened per year which will yield 560 positive strains and in a 3-year

period there will be 3600 patients and 1680 positive strains respectively.

Sample collectiomn:
Stool samples will be collected in physicaily andgd chemically clean

containers. In case of non-availability of stool specimens, a rectal swab

[}

will be collected using c¢otton tipped sterile swﬁbs. nll éamp]es will be

14 g
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transported quickly to the laboratory preferably within 2 h of collectién;
otherwise they will be transported in Buffered Glycerol Saline(BGS) holding
media. Specimens will .be collected from patients as per the following
inclusion and exclusion criteria.- |

Inclusion criteria:

- Clinically suspicious cases conforming to the clinical definition §f
dvsentery with the characteristié appearance of the stool.

- All ade groups of patients.

- Patients who have not had any antimicrobials for the current episode
of bloody*mﬁcoid diarrhoea.

- Patients who have had antibiotics for 3:$ éays but in whom there is

ne clinical improvement. -

- Patients who are willing and cooperative &o provide samples.

Exclusion criteria: . B

- Patients whose symptoms do not conform to the definition of clinical
dvsenterv,
- Patients who have had antibiotics and are showing significant

¢linical improvement. ' '

- Patients or guardians who are not cooperative.
8. Microbiological techniques:

Isolation and Identificatiorn:

Faecal samples or rectal swabs (RS) will be cultured for Shigells following
- L '

standard methocds (73). Stool or RS specimens will be 'inoculated onto MCA and SSA

15
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plates: The specimens transported in BGS will be subcultured onto MCA and 5SA
plates as scon as possible after arrival in the Laboratory. All of these plates

will be incubated overnight at 35-37°C and screened the next morning by an

experienced bacteriologist or technologist for characteristic Non-lactose

fermenting (NLF) colonies. The NLF colonies are then picked for biochemical
screening using KIA (Kliglers®’ iron agar) and MIU {Motility, indole and urea)
media as the primary battery of tests. The colonies giving biochemical reactions
tvpical for Shigella are then tested serologically by agglutination using group
specific polyvalent and type specific Shigella antisera., Organisms giQing
bicchemical reaction typical of Shigeiga‘but not agglutinating with specific
antisera will be heated by boiling for 30-60 mins, cénirifuged and retested for

agglutination with Shiigells antisera.

The characteristic bicchemical reactions and a stepwise working sheet or flow

chart are enclosed (appendix enclosed).

Antimicrobial susceptibility tests:
Of the standard disks diffusion methods for antimicrobial susceptibility

testing, the technique of Kirby-Bauer (74) is most widely practiced and will be

used in this study.

Colonies from KIA (those identified as Skhigella) are inoculated in 2.0 ml T,N;
broth and incubated at 35-37°C for 4 h. Tﬁe turbidity of the broth is then
adjusted to 0.5 McFarland standard using physiological saline. A Hueller-Hinton
agar plate is then evenly inoculated with the miéfobial suspension using a

sterile cotton swab so as to Qield a conflueant gﬁowth. and seven selected

antimicrobial-impregnated disks, namely, tetracycline, ampicillin, co-

trimoxazole, nalidixic acid, pivmecillinanm, c¢iprofloxacin and one oral

!
16



cephalosporin (2nd/3rd generation) are then placed onto the surface of the
inoculated plate, equidistant from each other. The disks are then gently presséd
down with a needle or forceps to ensure complete contact with the acar surface.
fﬁe plates are incubated overnight at” 35-37°C. The plateg are screened the next
day for the inhibition zones produced around each disk. The zone sizes are

measured in millimeters and the results interpreted as sensitive, intermediate or

resistant as per the manufacturer’s instructions provided.

t
T

Quality control of susceptibility tests:

Since the susceptibility tests are very sensitive t% small variatiohﬁ in ﬁedia
formulation, inoculum size, incubation period, tempeéature and other factors,. the
following contreol strains will be assayed for compafison: Staphviccoccus aureus
ATCC # 25923, éScherjchia coll ATCC # 25522 and nguubmmnas asruainosa ATCC #
27853. These control straihs will be treated as specimens and sublected to the

same methods described for the test strains.

Stock of Isolates:

are

0]

As soon as the identification and antimicrobial susceptibility test
completed, all positive sirains of éhigelja will be saved and stocked in TLIN1
soft agar by stabbing and storing at room‘temperature.qurther study of these

strains will be under taken (see below).
verall quality control for Shigella: ,

Ten percent of the Shicella strains per centre per - month (10% of 20 positive
strains = 2) will be saved, stocked and sent to Dhaka everv 3 months (3 x 2 = &)
for quality control tests in order to determine the accuracy of diagnosis and the

sensitivity patterns reported. From seven laboratories altogether, there will be

17



42 strains (6 x 7 = 42) for quality control testing in Ohaka every J3-months.
’ }

Also two known Shlgella strains with code numbers will be sent from Dhaka to each
of the seven participating laboratory as unknowns for their identification and
sensitivity testing during the same period;. The results of the identification
and sensitivity testing will be Seﬁt to Dhaka immediately, where they can be

confirmed; and feedback willlthen be provided to theﬁLaboratory concerned.

A work plan of the quality control scheme will be provided.
9. Data management: .

Data collecticrn:

Data will be collected on precocded questionnq;re forms which will include

the following entries: 1limited demographic information, short medical

history and the results of laboratory investigations on the
. . :

identification and sensitivity patterns of the Shigella isclates.

Data processing:
All coded data will be entered into the computer, at each respective
laboratory at a suitable time, in order to have complete data results each

surveillance month.

Data accumulation:

Data accumulated on computer diskettes will be sent to Dhaka after every

surveillance month along with a computer print out of data for that month.

Data analysis:
All of the data accumulated in computer disketies will be processed by a

*

data management officer (50% time) in Dhaka and a print out of the

18



processed data will be made available each surveillance month. The results
will be illustrated in tables, graphs and figures as necessary, wi%h-
appropriate use of statistical tools. A periodic report will be issued to
each invol&gd laboratory, management staff and o;her collaborating

investigators.
10. FACILITIES REQUIRED: ’

The study will be carried out in the clinical lab of ICDDR;B and in the
designated Laboratories - of the participating cduntries. Basic laboratory
facilities and the instruments for carrying out varibus tests for isolation and
identification of.SWigella are available at the clinical Laboratory in ICDDR,B;
the facilities in the other copptries will need to be explored. Specific reagents
and chemicals will have to be pufchased. Existing personnel in each participating
laboratory may be utilized by providing orientation and training. Oonly a
Fab-cum~data entry technic;an will be required additionally at ICODR,B. A
computer (PC) along with a printer will be needed in Clinical taboratory of

ICDDR,B8 for data management.

11, COLLABORATIVE ARRANGEMENTS:

-

The protocol will be carried out under a collaborative arrangems=nt between

ICDDR,B in Bangladesh and the laboratories of the me@bers of the SAARC countries

A8 appropriate and/or designated by UNICEF (United Nations Children’s’ Emergency
Fuqd) where similar‘basic laboratory facilities aré expected to be available.
However, there will be a rneed by Pr1n01p31/Co—pr1nc1pﬂl JInvestigator(s) to visit
‘thoqe laboratories 1n1tlallv to 1nvestlgate the facxlltle {equipment & supplies)
and technical capabilities available in each laborqtory designated and arr;née
for orientation and training in IQDDR,B Dhaka for obe ataff or c&-investigator

from each participating laboratory.
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SPECIFIC TASK OF EACH INVESTIGATORS: ’

fhe-functions of each investigators involved‘ih the pﬁotocol has been shown in

"

the appendix (enclosed). The functions of other staffs will be spécified Qheﬁ

actual work will be started.

10.

{ o »
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AL

"BUDGET

BUDGET FOR YEAR 1

Personnel

For ICDDR.,B

Rate/H {Total 12 M

Position Level |Ho. |[%¥ time (Us $> (UsS %>
Principal Investigator  NO-B 1 10" 1,050.00  1,260.00

Co-Principal Investigator P-6 1 03 - - *

Co—-Investigator - 1 10 - - *
Data Management Officer G5-5 1 25 388.00 1,167.00
Lab-cum-data entry Fgch. GS-4 1 160 | 314 .00 '3,768.00
Lab Attendant ' GS-1 1 25 186.00 558.00
Sub-total = 6,753.00

For each SAARC Laboratory

Rate/H Total 12 H

Position - Level {No. {% time | (US $) (US %)

Co-Investigator - 1X6 - - -

Lab-cum-data entry Tech. GS5-4 1X6 100 - 314.00 22,608.00
Lab Attendants " G6S5-1 1X6 25 . 186.00 3,348.00
" Sub-total 25,956.00
TOTAL FOR A =  32,708.00

The rate and total amount-for

not been calculated : [
i

26

these twoeo positions have




B. office equipment (for ICDDR,B)

&ame of equipment ISpecificatl Ho. hate/Unitl Total ]
Personal Computer IBM compat 1  2,140.00  2,140.00
Printer EPSON 1 1,145.00 1,145.00
Voltage stabilizer/UPS s 1 850.00 850.00
Sub-total = US '4,135.00
C. Lab Equipment & materials (includes all SAARC.
Labs including ICDDR,B) :
C.1 Lab media and glasswares
[Lab_supplies “TNo./4 month/Year [Rate/Unit| Total |
Glasswares 2X4X7 = b6 pkt 1.10 62.00
Stool container 75X4X7 = 02 pkt 225.00 450.00
Swab stichk _ " 75X4X7? = 07 Pkt 15.00 " 105.00
Microbiological Hedia
Buffered Glycerol Saline 30X4X7 = each . .35 " 294 .00
MacConkey agar 70X4X7 = each 06.75 1.470.00
Salmonella-Shigella agar 70X4X7 = each 0.75 1,470.00
Kligler Iron sagar 70X4X7 = each 0.20 392.00
Motility, Indole, Urea 70X4X7 = each 0.16 314.00
Mueller Hinton agar 25X4X?7 = each 0.65 455.00
T1H1 Broth 25X4X7 = each 0.15 105.00
Hisec. 500.00

Sub-total = US$ 5,617.00




c.2 Shigella Antisera *

[Name of item : | No. [Rate/Unit |  Total |
S. dysenteriae 1 2x7 50.00 700.00
S. dysenteriae 2 1x7 50.00 350.00
5. dysenteriae 3-10 1x7 50.090 350.00
S. flexnerx 3x7 50.00 1,050.00
S. boydii 1-8 ix7 50.00 350.00
S. boydii 7-11 1x7 50.00 350.00
S. boydii 12-15 ' 1x7 50.00 350.00
S. sonnei 1x7 50. 080 350.00

Sub-total = US$ 3,.850.00

C.3 Antibictic Disks

IName of item -50 disks/| No. |Rate/Unit |__ Total ]
Tetracycline. do  2x7 5.00 70.00
Ampicillin do Z2x7 5.00 70.00
Cotrimoxazole do 2x7 $j00 70.00
Nalidixie Acid do  2x7 5.00 70.00
Pivmecillinam , do 2x7 5.00 70.00
Ciprofloxacin do  2x7 5.00 70.00
Cephalosporin do 2x7 -5)00 ___70.00
Sub-total = US$ 480.00

TOTAL FOR C 9,957.00

il
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Travel and perdiem

GRAND TOTAL (A+B+C+D+E+F)

29

Local (land transport) - _ 1.000.00
Internatlonal 4,000.00
(Principal Investigator, Co- Pr1n01pal '
Investigator
Orientation and training of seven
Co-investigators/staff 4.,000.00
Sub-total = Uss 9,000.00
On going eXpenses
Office supplies .2,000.00
Transportation of supplies 1,000.00
Printing costs 2,000.00
" Hemo/Xeroxing , 500.00
Telx/FAX/Postal ' 500.00
Sub-total = US$ 6,000.00
Miscellaneous 2,000.00
63,801.00



SUMMARY BUDGET FOR 3

YEARS

51 .48 Budget Head Year 1 Year 2 Year 3
A. Personnel 32,708.00 35,980.00 39,578.00

B. Office Equipment 4,135.00 = -

C. Lab Media & Supplies .. 9,857.00 10,853.00 12,048.00
D. Travel and Perdiem - 9,000.00 5,500.00 6,050.00
E. On going expenses 6,000.00 6,600.00 7,260.00
F. Miscellaneous 2,000.00 2,200.00 2,420.00
Total = US$ 63,801.00 61,233.00 $7.,356.00
GRANI TOTAL = Uss 192,380.00
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APPENDIX - A .

LAY U NIT FOR TORTIFICATION OF CLINICALLY SIGHIFICANT MO UES OF e T, ALY RUEUVCIOUASAE

Spooimen [StoolLms)
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APPENDIX B

FUNCTIONS OF PERSONNEL

INVESTIGATORS

1.

Principal Investigator = y
Md. Anowar Hossain .

Davelopment of study design, 5rotocol writing,
implementation of the study, supervision and quality control
of the study including strains ang data collection,

development of analysis plan, pariodic Paport writing, final

data analysis and final report writing;:.

Co-Principal Investiggtok' %

Prof. R. Bradley Sack

Overall review:.of study design, protocol writing,

implementation of the study, supervision and quality control

of the study including data collection, development of
' '

analveis plan, periodic report writing, final data analysis

and final report writing.

Cco-Principal Investigators

(To be named)

" \
Collaborative and help implementation of the study,

supervise strains and data collection.
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15.

16.

17.

18.

APPENDIX C

Data Sheet for Surveillance of antibiotic resistance among

Shigellae in the SAARC region: a multicentre study.

Country Mame :

Patient’s Mame:

Identification No.:
(Start from ©001 to ..... )

fAge (in yvears or months if below 5 vears):

Sex -

Type of diarrhoea: .
{Watery, Mucoid, Bloody, Bloody=-mucoid)

Date of onset:

Freguency/24 hours: . i

Abdominal pain (Yes/MNo.):

Fever {Yes/No.):

Antibiotic treatment:
{If any, give name & for how long)

Date of specimen collection:

Type of specimen {(Stool or R/S):

Bacteriological Culture result

Date of Isclation :

Results of antibiotic susceptibility test:

Strain sensitive to -

Stain resistant to :

Date of saving strain:.

Name and Signature of '
Interviewer/Technician:
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Response to reviewers’ comment

First Reviewer

Response to reviewer’s comment are given according to serial
number given by the reviewer, . -

1.

Letters of agreement have not been incorporated at the
moment. We shall go for such ah:- agreement with the
institutions designated by UNICEF as the protocel was the
outcome of the idea thrown by UNICEF.

We are not concern with the development of microbiology
laboratory, rather we want to utiltize the existing
facilities of .the participating laboratory to see the
efficacy of uniform technique 1in isolating Shigella, because
Shigellia are extremely fastidious in nature and different
media formulations have different capability in isolating
Shigella (as detailed in protocel, pp 11-12). Prevalence of
Shigella species thus, has the chahce to be shifted, because
of this false variation 1in performance of culture media.

. N ]
This point has already been incorporated (pp 11-12).

Teteracvycline has been 1included just ‘for monitoring any
change or.shifting of resistance pattern against this
antimicrobial. A third generation oral cephalosporin has
been included (as per suggestiom pp 16-17) in the list of
antimicrobials to be tested.

i

This suggestion is accepted and modified accordingly.

The protocol design has been modified.to an intermittent
surveiltlance and accordingly the number and cost of
personnel has been reduced (the suggestions are partially
accepted, pp 26—2%). ‘

Second Reviewer

The study design has been modified according to his
suggestion to an intermittent surveillance i.e. there. will
be a quarterly surveillance (" January, Aprii, Julily and
October ) in a year giving a total of 12 surveillance months
over the 3-year period (p 14) and the budget has been
modified accordinng pp 26-27). '



First Reviewer

Review of proposal entitled "Surveillance of Antibiotic Resistance Among Shigellae in
the SAARC Region: A Mullicentre Study" by Drs.: A, Hossain and RB Sack,

ar Brad;

Thank you for asking me for my comments and review of the above mentioned proposal
yours and Dr. A. Hossain. The proposal is admirable in intent, and is clearly written. 1 do,
vever, have major concerns about the proposal as it is now designed.

_The Proposed Collaboration is Currently Nebulous.

Although the authors refer to this as a collaborative proposal, they provide no specifics ,
sut the nature of the collaboration, Neither the collaborating institutions nor the collaborating
estigators are listed. No staicments of agreement belween collaborating institutions are
sided. The latter are usually a standard feature of collaborative proposals. 1 feel that before .
. proposal is considered the details of the collaboration should be! specified, and letters of
reement provided. -

Secondly, the implicit (and at time explicit) assumption of this proposal is that the
DDR,B is the only institution in (he region that is capable of performing adcquate
crobiologic cultures to detect enteric pathogens. For instance, on page 22, the authors state
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__"There will be a need for the Principal Investigator to visit those, laboratorics initially 1o get
an idca about the facilities and technical capabilities available in each laboratory designated and
arrange for orlentation and training in JCDDR,B Dhaka...", ‘ '

The reference scction makes clear, however, that there are a number of institutions in
the SAARC repion already quite capable of isolating Shigella from microbiologic culture. There
arc numerous laboratories in India and Sri l.anka, and lesscr numbers in Pakistan, that aiready
do a very adequate job of isolating bacterjal enteric pathogens. Although the authors go 10
considerable length in the protocol to describe methods for isolaling Shigella and determining

anunicroodal Sum.'.nlulhlﬂl , dicss ndlinls arv suullii ARA ARU LULILVIV I ay cesotenl

micropiofogy texibouk, sucli as e ASM Mauual 81 Chinteal MiCrOBIOIOE . thwiw lx nu reoun

o Unuk (hal e Lot Iabaratarey I ulivn BAARL countuck devintes frim (v atnndard
proaddutd, 1 have vished u nutibur ol e laboatoier, asd they pppanr In ha ot leant at
competent as the ICDDR,B laboratory, .

There are of course many health care facilities in the SAARC region that require decent
microbiology laboratories but currently lack them. A number ‘of the medical colleges in
Bangladesh for instance, do not have decent functioning microbiology laboratorics. The same
certsinly is true of other cauntries,  And cerlain countries, such as Bhutan and the Maldives,
perhaps don't have any functioning enteric micrehinlogy laboratory (ihe epidemiologic
importance of the two latter countries 18 limited, however, as they aceaunt for < 1% of the total

population in SAARC countries).

The authors have to make a decision as to what their primary objective is - is it to collect
data on the antimicrobial resistance pattern of Shigella, or is it to develop enteric microbiology
laboratories in facilities where none currently exist? 1If the former (accumulating data on the
prevalence of resistance) is the main objective, then this could be easily (and far less
expensively) douc by simply vorresponding with laboratorles that ure surrently isulating Shigelfa.
Annvugn FIRVUITIUTS N aiag sslow e wrvnn l....t .ﬂl.Jo-]].., T4t manp lllililiﬂlliﬂ] ﬂlfﬂn”ﬂ
¥f thit ic a terious coneern ., than strains ronld he sincked (as has been proposcd) and submitted
on a perindie hasis for confirmation. Using already existing laboratories should not at all add
additlonal bias to the study, as the six laboralorics the aulhurs propase to develop will in
themselves be a no more representative reflection of, whal is happening in the region thin
cxisting labs.

AETIN [T
If the authors’ major objective is to develop laboratory capabilities, ] would suggest they
‘start closer to home by working with regional laboratories in Bangladesh. If they want to work
in other countries, | would suggest that it be in collaboration with Jaboratories that already exist
in those countries, or with the Ministries of Health. :

2._ Public Policy lmplications,

Rather than devote so much attention in the protocol to describing standard microbiologic
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methods, I would prefer to have seen Lthe suthors wddvesy (e question uf how they would ase

ihe resulis do Influence polley wnd peaciee, W didy Infurmlon slply be provided  the yel

unnamed collaburating invesligators, or will it BO 1o all physicians? Wil it go to Ministries of
Hiarlik, ArA i an haes will it ke uilllredd Na ARy nALIARS I8 DALNDQ Alperdl, Ba s oo st

vIVIwiig AJJ | 1] HV“II& Ill\' Jhﬂl#lﬂll\f\r U} ?!’f'lltsb!}l‘lrn

L Which Antimicrebial Ageats e Bealut, f
OF the aganta that tha authans SUMMRLIY prajpars L4 taat auaz2ppisilicy ta, latraznaling ja

[ - " [ [N N oy
W sumis yes aml rntly W vty o onweiy sl heal s shegetiosis P Iest Tl

purfloxadin and wprofloxogin jy probubly wuperfuouy, wy vrgunfums:that ure resistunt (0 o will

be resistant to the other. e authors might want to add a third generation oral cephalosporin,
as they will prohably he increasingly used to treat shigeliosis,

4 tube oad o,

As all of the {nformation thar {s belng collecied would be routincly obialned inthe carc
of a patient with dysentery, 1 am not cerlain there is a need to obtaini inforimed consent,

L T

2. Budeet,

The budget as it {s now written contalns a number of costs, especially 1n the area of
personnel, that don’t appear to be justified by the work that this study would entail, For
instance, the budget lis{s at the ICDDR,B three full time staff that wili be involved with data
management or office coordination - a full-time GSS data management officer, a full time GS-4
lab-cum-data entry technician, and a ful] time GS-3 office assistant,

One can only wonder what they will be doing. - As | read the protocol, there will be 140
data forms (20 patients from 7 centers) generated monthly. Each data form (as provided in the
wotacol) has I8 variables. A VETY gENerous assumption is that it takes a data-entry technician
vith mudust olilly 10 wooundy (o ontue 4 vinglu vumiubly inly u doty buse vy it will who 120
econds, or 3 minules, for each record. To enler 140 records will take 3 minutes x 140, or 420
ninutes, or 7 hours. That is one day of work 8 month (o enter all of the records, Such a work
ond hardly justifios throa alaff, Tha nnalysis of data should ha vory etraiphtforward, and can
asily be accompli}shc.d by one of the Principal Investipators.

The need for 2 full Gime lab allendant iy also uumcwha{rdﬁbiuu.\'. The clinteal lab iy
thiaka dx alreauly Isolailng on average V80 stradns of Shlpelle » monih, That Iy far muore than

3

ns
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the 20 isolates this study calls for. These strajng are isolated from patients admitted to the
inpatient ward, from patients entered inlo the surveillance study, and from patients enterod into
clinical studies Nbluining the andmicrobia) registance patterns on these isolates will not teyuire
an additional laboratory attendant,

and 3? (as I mentioned above, 1 think that the objectives of the study could be achieved simply

by correspondence, without any, or minimal, travel required),

I realize that sometimes it is hecessary to shift costs - that there is a need (o support staff
on a project budget even if they will be dofrig most of their work on other projects. This is
often the ongo with outernally funded proposals (will this prujeet be eatenally funded?y, Tsur as
a reviewer, the amount of personnel listed on this budget scems extreme, cven given cost
shifting. - i

o4

In summary, I think that the lﬁajor objective of this study, to obtain information on the ‘

antimicrobial resistance pattern of Shigella in the SAARC region, is an important one, T do
think, however, that this information could be obtained by correspondence with existing
laboratories at a cost of probably at most $1-2,000 a year, rather than by the elaborate system
the investigalors have proposed, If the major objective of the study is to develop additional
laboratories in SAARC countries, than the proposal should be rewritten from that perspective.
In addition 1 think that any revised protocol should contain the details of the proposcd
collaborations, " .

™
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Survcillance of antibiotic resistance among Shigellac in the SAARC region:” A Muiti
Center Study .

r

P. I. Dr. Anowar Hossain

The investigators propose lo establish an active surveillance of systcmmaltically
sclected suspected cascs of shigellosis in order to detecrmine the isolation rates of
shigellae, the spccics seen, and their antimicrobtal resistance patterns. The goal is
to help formulate policies of rational use of antimicrobials for the (treatment of
shigellosis, and pecrhaps more importantly, since susceptibilitics may continue to
evolve and change with time, to cstablish a collaborative linkage between the -
center in Bangladesh and other 'countrids in the region which currently lack the
facilitics and quality coatrol to adequalely investigate the. problem,

The routine mecthods are straightforward and adequate. [t was not completely clear
to me if testing and susceplibility were to continue over the entire three year
period or whether the entire first year was for set up and the entire third year was
for amalysis. In any event, my major suggestion for possible improvement is
related to this and [ will give that opinion, If I have misunderstood the design or
time period of testing, then these comments may be Icss apropros.  Rather than a -
three year or even a one year study period, it would scem that intermittent
prevalence surveys would accomplish the samc information with less cffort.  If the
study is not to go on for three years, having some data from the three year period
would noncthelecss be of particular interest in tracking changes. If (he personnel
and stalf can be maintained in the appropriate locations and intermittent
surveillances done of perhaps one month each every six months or some other
formula, this may be of just as much intercst. The number: of personnel and the
length of time involved appears on the high side but may be nceessary just o
guarantec that these individuals will be around for the nceded time.  Under A2, 1
can’t follow the calculations which would cxtend from there being “6" individuals
at the given positions for "cach" SAARC laboratory. I wili assumc that the totals
they use arc correct and not worry about the arithmetic.



