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Clinical diagnosis_of pneumonia in children Mith dehvydrating
=

diarrhoea. %
. INTRODUCTION. !i ; |
: i?
The diagnosis of pneumonia, one of the top killers of childrén in the world today, i '

remains a maller of controversy in clinical practice, despil_t'the intense efforts of

the World Health Organization (WHO) to simplify and- raLin1i li._§é it. The main areas of

confusion lie in the fact that children with Iinfec:lions of l.h:e‘ respiratory tract often

have concoinifant problems such as diarrhoea, malnutritioni af;d malaria, and also

that the perfect diagnostic tool for pneumionia does not yetiexﬁst, thereby giving us

‘no yardstick by which to rﬁqasure the accuracy of our clinidal .('iecisions. The basis of
effective management of any disease is diégnosis, and this study attempts to glarify - -
the diagnosis of pneumonia in children who have two of t.hé cc’)mmanest diagnoses e

. . - !
in the world, diarrhoea and malnutrition. {

.

+ 1

e . HYPOTILSIS:

1. The specificity of a diagnostic test for pneumonia in children, based on raised
' respiratory-rates, is reduced by 20% or mqre in children with dehydrating

diarrhoea. -
’ \
. OBJECTIVLES: , ’ -
- C S
Primary objectives: ‘ ' ‘ :
1. To prospectively measure the sensitivity and specificity of the respiratory

- rate cut off vzflues, upon which the current WHO guidelines for diagnosis of
pncumonia in children are based, in children with diarrhoea and
dehydration.

- ~

‘ : ' i
. To evaluate the use of pulse oximetry to determine the presence or absence of

pneumonia in children with diarrhea and dehydration, ¢specially
those who are malnourished. -
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Secondary objectives:

s Iy
3. To describe the presentation and respiratory symptomatology of children
with diarrhoea and dehydration, and look for the findings that best predict
the concurrent presence of pneumonia in this population.

4, To describe the short term outcome of the combination of diarrhoea and
pneumonia in this population.

* _ RATIONALE /BACKGROUND: - ' ) Ces

1. The present guidelines for diagnosis and treatment of Acute Respiratory
Infections (ARD) in children, outlined in a recent documéﬁlr,_by the World Health
Organization (1), are published as :;1 simple algorithm (All.i'[l’ENDIX 1). This algorithm
is designed to help a community health workexf, when faq!"t!ed;withla child with cough
or breathing difficulty, to dil"ferentialg ’betwcen Upper Islés:;?iratory Tract Infections
(URTT), which do not require antibiotic treatment, and ph;euimonia, or severe:
pncumonia, which do require antibiotic treatment, on th ba31s of raised respiratory
rate (tachypnoea) corrected for age, and/or chest findre_lviinjf; These symptoms are
present in pnieumonia, probably due to décrease_d lung ellast'icity, and are often
accompanied by hypoxia. If these symptoms are present,ft'réatment with antibiotics
or refefral to hospital isl recommended; depending on se?erfﬁy. The respiratory rates
which predicf pneumonia at different ages have been fotindi by clinical studies on
children with and without pneumonia (pneumonia being: defined by a variety of
“gold standards” of diagnosis such as chest X ray, and pa}édi_atrician’s diagnosis with
chest X ray) (2, 3, 4, 5). The respiratory rates sepafating })néumonia from non-
pneumonia cases at different ages, adopted by the WHO for their algorithm; have a
sensitivity of between 67% and 78%, and a specificit.y{of approximately 80% in
detection of pneumonia and severe pneumonia (1). 'l‘he visual measurement of
respiratory rate over one full minute has been recommended by the WHO, and
validated as accurate and consistent in children with pncumonia, in experimental
stuQics.(G) ‘ ' : .
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.2. The diagnosis of pneumonia in childrea with diarrhtinéa and dehydration is
more difficult. Acidosis, a relatively common sequelae of dbhvdratmg diarrhoea, is
also known to cause tachypnoea, not due to decreased lung ehstlmty, but rather the
increased plasma carbon dioxide levels produced by the blqod buffer systems.” Also,
although it has not been formally documented in stdndardillexts the occurrence of
lung crepitations in children with, acidosis and dchydrauom but not pneumonia, is
often remarked on by medical staff working with dehydral d!chlldren Only one
report of this phenomenon exists in the medical literature t:mce 1966 (7). All these
may combine 10 make the diagnosis of pheumonia substanllally more difficult in

this population. ‘ f ' } .
o i

3. Where dehydration | or acidosis is suspeued chmcally, trained medical staff
somelimes feel they should ignore signs of tachypnoea or lung crepitations as

" markers of pneumonia, unless they are accompanied by chtest x ray changes.

Antibiotics may be delayed or withheld, and emergency treatment with 1nfu510ns of
bicarbonate, potentially dangerous in a child with pncumoma may be given, if
pneumonia is mistakenly dxa;,n()sed as audos1s The safe fluid requirements for a

* child with dehydration and a child with pneumonia are very-dilferent. In a post
mortem series ol children hospitalised with diarrhoea, in lhe International Centre
“for Diarrhoeal Diseases Research of Bangladesh (ICDDR,B), Dhaka, pneumonia was
found to be the cause of death in one third of cases. (8). Early appropriate
management is essential in r(,duung, mortality from preumonia (1), so it is of some
importance that lhe correct diagnosis be made as early as poss:ble

4, On the otl}er hand, the potential for over treatment of pneumonia needs to be
quantified. Less intensively trained community heatth workers'. for whom the
diagnostic guidelines are designed, would not be expected to differentiate between
the two causes of fast breathing. The confusion with clinical signs of acidosis and
pneumonia may result in the specilicity of the WHO management algorithm being
lower than that quoted. This would result in children in hospital having
unnecessary X rdys. and it both hOSpual and community, being overtreated with
“antibiotics. C - oo

This is pmucularly importlant since lhe use of inappropriate antibiotics during
diarrhoea has been associated with the development of persistent diarrhoea and
lm(.molylm uraemic syndrome, both conditions with high case fdtallty rates, and
persistent salmonella carrier states. Also, antibiotics are often used for specﬂ’lc

Y
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diarrhocal illnesses seen in this country, and little overlap between the treatment of
pneumonia and diarrhoea exists now due to the emergence of drug resistance in
diarrhocal pathogens. This means that multipie antibiotics must be used.

S5. In generating guidelines for diagnosis of pneumonia, aismall amount of
specificity has been sacrificed to obtain better sensitivity, with the rationale that
some excess antibiotic treatment is preferable to missing cdses (1). This is very
reasonable, but the specificity needs to be re-evaluated in this group of children,
and if found to be unacceptably low, it is possible that a more specific guideline for
treatment of pneumonia m children with diarrhoea may be given which could help
prevent undue multiple antlblotlc use. This is in line with the current guidelines for
- health workers being developed by UNICEF, which recognwes that chlldren
attending community health- workers often have multiple probiems.

*

6. - The use of respiratory rate measurement is not recommended as a diagnostic
test for pneumonia in ch:ldren with -severe malnutritiod. As in very young _
children, the strength of the diaphragm and olher resplratory muscles is C~
reduced in the severely malnourished (9), and they may not be able to respond to
the increased work of breathing in pneumonia by m(redslng their respiratory
rates, as healthy children do. The WHO guidelines advocate : trecument of any
severely malnourished children with cough, at the commupuy level, as “very

" severe” pneumonia, and referral immediately to hospital is ,recommended There it

is supposed, the dm;,nosis will be-made by chest X ray. i : ;!

|
7. Ihe accuracy of chu;t X ray, especnally in malnounsﬂed chlldren as a “gold

- standard” for diagnosis of pneumonia, h

subjective test, with wide intra-observer Vanabllny In the;very ill or
malnourished, chest X ray may show no ';lgm of com()lldatum ‘when post mortem
findings are later unequivocal.» In: malnounshed children algo, the low body mass
-may lead (o over pcnetrated 'mcl falsely negalwe X rays unlgss care is taken. The
best diagnostic test we have had until recently is probably the combmatxon of chest
X ray and the examination findings of a doctor experlenced in (‘xammlng chlldren
.Even this combination has considerable potential for errorJ
The only true “gold standards” for diagnosis of pneumoma_m'children remain
needle biopsy or aspirate of lung tissue, or post - mo’rreli'n examination of lung tissue.

i
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Both practical and ethical considerations preclude the use of these aé investigative
or diagnostic tools in most devel’ébing countries. g _

Now, however, arterial oxygen saturation, as measured by pulse oximetry, is being
shown be of substantial value in this area. Studies in Peru and Kenya show that the
presence of hypoxaemia in ’clinically diagnosed pneumonia in children, as we~
measured by pulse oximetry, is a better predlctor of oulcome and death than chest X
ray findings, and predicts the presence of X ray pneumonia ! m up 10 75% of cases
(12, 13). '

X
.
8. Pulse O‘umo!ry is a techmque which utilises spectmphotometrlc principles to
measure, commuously, and non-invasively, the oxygen saturalion of arterial
haemoglobin, via a small infra-red light- emlltmg probe att: tchcd to the child’s.

finger or toe. Pulse cmmetry is a widely used and objective Leet which is cheaper and
less invasive than X ray, has no known harmful elfects, andlshould nowadays be red
included in a battery of tests for pneumonia diagnosis. Slncé the tachypnoea of
acidosis is not associated with hypoxia, while the l'lchypnoerl of pneumonia usually

15, oximetry may provide an especially useful tool for dlagnpm ‘of tachypnoeic -

children with dmnhoe’l It: is reliable in children with anaepna and babies of very

low body mass, (14, 15) and does not rely on any physiological response to infection
such as fever, lcucocytoms or inflammatory infiltrate, whicli may be lost in

‘malnourished children, In' this group especially, it should b{z of great value.

9, Diarrhoea and pneumonia are thought to occur together more frequently
than would be expected by chance (8), and both occur Very frequently in this
population (16). A high case faality rate lS seen for the combination of the two

illnesses (17). In areas where malaria is a common disease of childhood, the clinical

diagnoses of malaria and pneumonia have been found to ovérlap considerably (18).
Although-diarrhoea is a much more common diagnosis in this area, no studies have
been done (0 date to evaluate the effect of diarrhoeal disease on the clinical
diagnosis of pneumonia. . -

|
i

10. At least 0;10 recent publiczilion evaluating clinical signs of pnehmonia using
WHO criteria excluded children with dehydration, to avoid misd:iagnosis (12). -
Diarrhoea is one of the commonest diseases of children in the wbrld The effect of
this discase on the symptomatology. of one of the leading killers of young children .
needs to be eluud'ttu.i
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11.  Severely malnourished children are at increased r|lsk of death from

pneumonia (19), and espec‘:ally the combination of pneu&noma and diarrhoea. In

-previous studies in ICDDR,B, Dhaka, children with. malnu}.rmon of any degree, had

almost twice the case fatality rate from the combination bf pneumoma and
diarrhoea than well nourished chlldren (17). They consn}rute a major proportion of
the children attending any health service in Banghdesh Ihe assessment of a less
invasive diagnostic method which has the potential to be speufxcally helpful in
malnourished children should not exclude them. ,

¢ STUDY DESIGN: - | | I

Prospective, clinic based, observational study. ¢

\

. POPULATION: - !

The study population Wi»ll consist of children attending the outpatient treatment
centre of the Clinical Research and Service Centre (CRSC) of the International _
Centre lor Diarrhoeal Diseases Research, Bangladesh (ICDDR,B). This centre provides
primary care for diarrhoeal diseases for at feast 53,000 children per year, who are
brought from Dhaka and the surrounding countryside, The Echildren brought to the
CRSC are representative of the target population, ie. Bangiadeshi children who
would be brought to primary care facxlmes all over the Loumry The CRSC also has
readily available secondary care and dlagnosuc f1c1lmes

. S
From surveillance data from 1989 -1991, the proportion of children under 4 years of
age attending the centre, with severe malnutrition was 16 %, or approumdtely 8,000
children per year. e
From previous pubhcatibns, the prevalence of pneumonia among children with
diarrhoea appears to be ‘at least 1-3 % in this country (16, 17) A preliminary survey
of 100 children attending the CRSC, conducted over the months of June and July
1993, concurs with this, showing a minimum prevalence of cough or breathing
dlfl"ncullles of 12 9%, and of pneumonia, 3 %.

Dehy drdnon was present in 93 % of the children in this sample 4 % of those having .

severe clchydrauon All the children with breathing dl“l(_llllles or cough were _ . -

|

dehydrated (10 some dehydration, 2 severe)



»  SAMPLE SIZE: L | o i
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The quoted speuﬁcnty of the current WHO criteria based on raised respiratory rate,
is about 80% (1) To detect a difference of 20% or more in this specificity, with 90%
power and 5% significance, using a one sided formula for proportion in a single
sample, the sample needed is 42 children who do not have “gold standard”
pneumonia (20). Odr preliminary studies have shown us that ap'proximately 25% of
children with diarrhoea, who also have cough or breathing difficulty, will have

X ray pneumonia, and 75 % do not have X ray pneumonia. Therefore we need to
examine at least 56 children with cough or breathing difficulty, to find 42 who have

not got X ray pneumontia.

We hope 10 include an equal number of cHildren with “true”gor X ray pneumonia, so
from our pilot survey figures, we will need to examine 200 Chlldren with dlarrhoea
plus cough or breathmg difficulty, to find 50 with pneumon;a

. * ' I
However, the pneumonia management algorithm produced by" l;fle WHO puts sevéfely
malnourished cluldren (for deﬁmuons see APPENDIX 3) in a} separ'lte category, not
to be diagnosed by measurmg respiratory rates. Therefore (l{e above sample size

must exclude severely malnourished chlldren based as it 19 bn the known specificity

of the raised respiratory rates quoted by the WHO. Since we éulll wish to include
severely malnourished children for the second objective, thte evaluation of oximetry
as a diagnostic technigue in this population, and the third olr;e(twe to describe the
respiratory symplomatology, we will mclude a subset of lOO{Chgldren with severe
malnutrition and cough or breathmg dlfflcultles and andlyse l}hem separately in
calculations of specificity. ‘

This gives us a total of 300 children. : l
e  INCLUSION CRITERfA: . ': . | '

Children aged 2 months to 4 years with dxarrhoea plus ceugh or difficulty

breathmg, and dehydration as defmed by the cnterl in the.current WHO diarrhoea

management algorithm. (APPENDIX 2) - L L

p

Since dehydration is not diaénosed by these crltena'in severely malnounshed

children, as many of the signs of dehydratlon are normally present anyway, (dry
. : . . ' . !
F ‘E . E !

| ! ) '
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mucous membranes; reduced skin turgor, lethargy, mudh-}uy), the subset of

seveneiy malnourished chll]dleu will be included regardiess of these)criteria, but on~
the presence ol cough or breathing difficultly, and diarrhoea, atone; -

2 . . [P S
] : . ]

. EXCLUSION CRITERIA:

: | !
Children with chronic respiratory, cardiac, renal or CNS cii$e;}se;

Children wrth Lough for more than 14 days ( Possible T.B.)}§! ..

1 ) .
i ! ‘ i " . I;i

. METHODS: : A |
' . . i |t
' b ' Pl !
. ENROLLMENT | T s

1 ! .
0l | ! ' t

The cluldten wrll be enrolled over a per iod of at least eight 11161‘1([15, a maximum of 4

“children being enrolled per day or 60 children in any oxle_lllgilltll The first four
children who meet the entry criteria autending the CRSC bcltwean the hours Qf 8 awn
to 1 pm will be enrolled. 'lhls spread should ensure lhal children with a varlety of

. different diarrhoeas and degrees of dehydration are seen, ‘Ls llus tends to vqry with
- SCAON.. ;

. CONSENT P
The guardian will be informed of the nature of the study and asked to sign a consent

form, wrilten in Bengali, (English translation is attached to this protocol for ' o
revlew) This consent form Wlll be read 10 those who are not fully literate, and it mll r

be made clear that they are underno obligation to pzlll ticipate if they have any

i
concerns. i . . - . \
5 . ‘ ' '
i ' . ‘
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1. All children, who ﬁt the inclusion and exclusion crlterla attending the
Treatment Centre of the CRSC are screened from 8 am, unnl 1 pm, by a specifically
trained health assistant, for presence of cough or dxfflculty breathmg

L .

Y 1

2. The child will be seen 1mmed:ately by one of the study paedlatr1c1ans before
any rehydration is begun,

3. The respiratory rate is counted by the study paediatrician over one full
minute, and again after 10 minutes with the child calm and not crying.

4, The child is classified as potentially having pneumonia if the respiratory rate

is greater than or equal to 50/minute for children between 2 and 12 months of age,

greater than or eqml to 40/minute if the child is between 12 months and 3 years of

age, or severe pneumonia if the child has chest indrawing: In this way, a diagnosis

of “pneumonia” or “severe pneumonia” according to the WHO algorithm is made. If

. the child does not have a raised respiratory rate or chest indrawing, he/she is

classified as having “no pneumonla" Children who fit the relevant criteria for
“very severe disease” will be so classified. _

. (DATA FORM; EXAMINATION 1 / PRE REHYDRATION - WHO DIAGNOSIS 1)

S.  'The paediatrician will take a history ( DATA FORM : HISTORY 1), from the

mother or guardian, obtaining information about the symptoms of pneumonia and

respiratory distress that they may have noticed, ‘and the mother’s perception of the -

relative severity of the child’s diarrhoea and resmratory problems } NP
. " ' | .

6. The paediatrician will then examine the child (DATA [FORM; EXAMINATION 1),

noting vital signs and weight, assign a level of dehydration Izislputlined by the WHO

(APPENDIX 2),: and signs of pneumonia. I ‘ '
o Lo ' S 2

7. Arterial 0‘():'5.’,(-3[1 saturation will be'measured using a pl)olitable pulse oximeter

(model N - 10, Nelicor Inc. Hayward, Caleorma) with the cl;uld inhaling room air.

This reading will be repeated three times over five mmutes! and the average taken of
the readings. The results of the pulse ommetry will be reco Fleri at that time,
(DATA FORM; EXAM]NAIION 1/ PRE REHYDRAIION 0)(\’GENJ SATURATION 1)

! i
.:! | 9
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8. A postero-anterior chest X ray will be performed on all children, within 30
minutes of the examination and pulse oximetry measurements. The results of the
chest X ray, as assessed by the paediatrician, will be record “u;éit that time,
Rehydrallon will not be delayed. :

(DATA FFORM; LXAMINATION 1/ PRE RE[IYDRAHON CHES l’ XV:RAY 1)

9. Ucing the clinical and chest X ray evidence, the paehialtrician will attempt to

make a clinical diagnosis of either pneumonia or no pneun|10n1a at this point, and

" record the diagnosis. ‘; . g 3

(DATA FORM; EXAMINATION 1 / PRE REHYDRA I'ON - PAED[AFRICL/\N D[AGNOSIS 1.} .
b

10. The usual path of assessment and treatment of dnarrllloea in the CRSC is as

follows: ; : : o .

The level of dehydration is assessed by a specifically trained and highly experienced

triage nurse at the reception desk, and a decision made by h1m or her to

" (a) discharge with advice on diet and rehydration;

(b) admit to the observation ward of the CRSC, and rehydrate with oral or

intravenous fluids as thought appropriate by the triage nurse. Such patients are

seen five times/day by ohe of .the doctors working in the CRSC, and further

treatment or admission to the inpatient wards is instituted if thought necessary by

the doctor. ! '

(c) refer to a physnman immediately, in which case the child is usually adlrutted

directly to the inpatient ward, and sometimes to the Special Care Unit.

It is our intention to interfere with this process as little as posslble, and the duty "

doctors will assume’ responsibility for each study patient in. th_é normal way. The

only exceptions to this are that the study paediatrician will institute any treatment

in a child who requires it, if there will be any delay in the child being seen by the

duty doctor. The duty doctor will be told the results of the examination, chest X ray,

and oximetry,

LA
H

i
11. Alter a timed period of six hours of rehydration, the child is examined again
by the same study paediatrician. Chest X ray is not repeated at this time,

(DATA FORM; EXAMINATION 2 / POST REHYDRATION) -

10



12, The measurement of artenal oxygen saturation by pulse oumetry 1s also
repeated in the same manner as before, and recorded at this urne
(DATA FORM; EXAMINATION 2_/ POST REHYDRATION - OXYGEN ;SA TURATION 2)

r i ' .

; . v
+ " ' 1
13. At this time, the respiratory rate is counted over one fjill minute; and
- ‘ . P
repeated apgain afier 10 minutes. On the basis of the average tespiratory rate, a

reassessment of the dlagnosw of pneumonia according to the iWHO algorithm is made.

(DATA FORM; EXAMINATION 2 / POST REHYDRATION - WHO DlA,bi\-OSIS 2)

i
14. At the same time, the study paechatrnc:an will reassess the diagnosis of
pneumonia made using full clmlcal examination, and awarenless of the previous X
ray findings, and repeat a diagnosis of either pneumonia or no pneumonia.
(DATA FORM; EXAMINATION 2 / POST REHYDRA TION - PAEDIA FRICIAN DIAGNOSIS 2)

!
i 1
‘ . —

15. 48 hours after rehydration is started; the child is examined again by the same

study paediatrician. Pulse oximetry is repeated in the same mdnner and the results

of both recorded.
(DATA FORM; EXAMINATION 3 / 48 HOURS - OXYGEN SATURATION 3)
16.  The child will have a repeat chest X ray at 48 hour follow-up, if the following
:onditions are met;

- CHEST X RAY 1 was normal or equwocal but the child still has 51gns of pneumonia
it 48 hour follow-up. T

- CHEST X RAY 1 was normal or equivocal, but the child has been treated as havmg
ymeumonia on LllnlLal grounds. I L

|
’

\ repeat chest x ray will not be performed for the purposes of the study, on a child
vho had an obviously abnormal CHEST X RAY. 1, or who had a normal CHEST X RAY 1
ind remains free of any clinical evidence of pneumonia at 48 ho:urs.__

"he chest X ray will be assessed by the study paediatrician, and the results recorded
it that time. '

DATA FORM; EXAMINATION 3/ 48 IIOURS LH]:ST X RAY 2)

5

o

T ]

et R R L ke
L}

11"
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17. At this time, the resf)iratory rate is counted over oné full minyte, and
repeated again after 10 mlnutes On the basis of the average respiratory rate, it is
seen whether the child stlll fulfills the WHO criteria for pneumonia or not.
(DATA FORM; EXAMINAT ION 3 / 48 HOURS - WHO DIAGNOSIS 3)

h o
- 18. AL the same time, Lhe study paediatrician will reassess the diagnosis made
using full clinical examinaﬂon awareness of both X ray findings, and clinical N
course over the previous 48 hours and make a retro%pectwe final diagnosis of
either pneumonia or no pneumonia ' :
{DATA FORM; ['XAM[NATION 3 / 48 HOURS - PAEDIATRICIAN: DIAGNOSIS 3 (FINAL)}

19, H the child is weli enlough to be discharged at'any t ‘ne in this 48 hour perlod
they will be sent home and jasked to return at 48 hours for follow—up Money will be
given (TK 50 ) if needed fori transport costs. ‘
No child will be kept in the,CRSC purely for the purposes of] the stucly

Co e
20, Any investigations sﬂch as complete blood count, electrolytes; blood and stool
culture, which have been dOne in the course of the stay in [he:CRSC will be
recorded. (DATA FORM; INVES [IGATIONS.) . B |
* NoO investigations other than chest X ray and oumetry wnll be édone purely for the

i
] 1

'1 o . :
g ' 7 i.
f . .-
i ‘

b

purposes of the study.

21.  The chest X rays wﬁl be assessed pertodlcally by a paedlatrlc radiologist, who
- is blinded to the results of the clinical findings or the paeahatrlman s mterpretaﬂon
of the X ray. iy 4 ! E : Lo 3
(DATA FORM: RADIOLOGIST'S X RAY REPORT) b _ :
H : ‘ |
R ) -
22, The chest X rays will glso be assessed independently and by a paediatrician

other than the study paediatrician; who is also blinded to the results of the clinical
examination and the other interpretat:ons of the X rays.
. (DATA FORM: INDE PLNDENT PAEDIATRICIAN’S X RAY REPORI)

bk

4.'&

e i ek g NN v e S Bee g At
-
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Outcomes of interest are; © - C

=~

i

OUTCOME B

e - e

i :
1 Ty . | |
Diagnosis of pneumonia using the current WHO criterid; before and after a

six hour period of rehydration. | P
(WHO DIAGNOSIS 1 AND 2) A i

X : ! i
t D ‘ e
Diagnosis of pneumonia made by a paediatrician using clinical

examination before ,and after a six hour perlod of Ieflydratton, aided by

chest x ray taken at initial examination. i
(PALEDIATRICIAN DIAGNOSIS 1 AND= 2)

0 '

I

' , .
Final retrospectwe dlagn051s of pneumoma, using chmcal cousse over the 48
hours of study, and. the results of the X ray(s) as dseessed by the paed;atnman
(PAEDIATRICIAN DIAGM)SIS 3 - FINAL) ;
: .

X ray diagnosis of pneumonia, defined as an alveolar or interstitial
infiltrate on chest x ray, made by 4 radiologist. -

(RADIOLOGIST’S X RAY REPORT)

X ray diagnosis of pneumonia, defined as an alveolar or interstitial
infiltrate on chest x ray, made by a pdedlamuqn other than the study

acd:atrlcmm . o
(INDEPENDANT PAED[A'I‘R[C[AN'S X RAY l!EPOl.{'[‘)

| ;

The oximetry readings at entry, post rehydration, and at [ollow up.
(OXYGEN SATURATION 1, 2, AND 3)
Outcome at 48 hours, defined as clinically worse, unchanged, improved,
or dead. '

= ~h s -y
i R L .
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. ANALYSIS )

v

i 1

»
[

All children will be classiﬁed according to the ‘gold s‘tandar{d‘ 'diagnos‘es of;

.‘

1
.

4
3

I
|
|
|
l
!
1

|

(1) X ray pneumonia, as assessed by the mdependent rachologlsl ' . |

(RADIOLOGIST’S XRAY REPORT)

!

(2) Paediatrician’s final. assessment of whether pneuinonia was present or not

{(PAEDIATRICIAN DIAGNOSIS 3 - FINAL)

1|

They will also be assngned a d1agn031s of pneumoma or no pneumonia (URTI)

according 10 the WHO algorithm also, before and after rehydration.

(WHO DIAGNOSIS lAND 2) ;;

) . l

H

Iwo by two tables will be Lonstructed to relate the findings of the WHO algorlthm to

the gold standard dmgnoses and sensitivity, specificity, and posmve and negatwe

predictive valués will be calculated using standard formula.

F

"

Those children classified as having “very severe disease”, which will consist almost

entirely of the severely mal}lourished children, will be analysed separately from

the others in these calculations. If there is a substantial minority of children in this

group for other reasons, eg. stridor, they will be separated fmd analysed separately

-

also. ) i

Subsequent exploratory analysis, which will include the severely malnourished

group, may suggest other combinations of clinical signs which.are easily

recognisable by the mother or health workers, the use of which may improve the
accuracy of the algorithm in children with diarrhoea. In particular, the effect of -~
the period of rehydration on the diagnosis of pneumonia wilrl ‘be assessed, and the

use of pulse oximeltry in al} children, including those who 1re severely

malnourished, will be evaluated as a predictor of pneumonm and outcome, o

‘;I

RN

v
R

O -
e 4 NCIALTF R A3 T T v v 7
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TOTAL DIRECT COST - $22500

i ™ e

. TIME SCALE
Training and piloting data forms and use of mnmeler = 1 month.
Enrolling 300 patients. o : ] = 9 months
Data entry and analysis. 7 = 2 months.
" TOTAL: | = 12 MONTHS.
. PERSONNIEL, . !
i
Health Assistants -2 Study Paediatricians - 2 - _
Paediatric Radiologist ' Independent Paediatrician for assessment of X ray.’
e GOST PROJECTION. o | !
: N _ S i 1
L SALARIES  (for 12 months). . ‘:
Pr. Anne Ronan 50% ' . ! |" $12,000
Dr. Nahrina Dewan’25% ' - $ 1,800
Health assistants (2) 100% . $ 1.800
TOTAL - $15,600
2, EQUIPMENT,
Nollcor model N - 10 p()rlahle battery opcmltd pulsn oximeter. $£3,500
plus 2 boxes of sensors ‘
3. INVESTIGATIONS.
Approximately 500 chest x rays . $1,250
and reporting of same by radiologist.
: ' ' {
4. OIHIER. .' _ |
Office supplies /printing K $ 500
Local transport cost for doctors L $ 200
Patient transport cost (200 of the pdtlcnts at Tk 50 Qd(‘h) $ 250
Dita Analysis . $ 500
Telex / Fax $ 200
Non stock items $ 500
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4 P o : ICDDR;B LIBRARY
% AN B i . DHAKA 12712 -
s © 1 CONSENT EORM !
:. . | i

Doums in this l]O‘;pltal are doing a study of children with diarrhoea and coughlor
dlfhcully btcathmg Lo See how many of them really have pneumonia.
We would like your ch il.l 10 be part of that study. | : ;
If you agreg to this, we will ask you sotne questions, and examine your child in the
§.unc. way a doctonusually does, today and two days lau-.lr!. We ask you to come back to
~ the hospital in two da}! time 'wilh your child for a check up if you are discharged
~ before then, _ 1 . ; '
We will.also do a chest. X ray on your child, to look for pneumonta. If this X ray does |
not (lvhmtely show pnehmonia but the doctor is still worried that your clnld may .

h.we pneumonia, we. wﬂl do another chest X ray 2 days lalcr , et

WL will also e\‘lmine your cluld with a device to measure how well his lungs are
working, This device doc;s not hurt at all, (mly takes a [(.'N uutmlm [ use and will

chﬂ(l ' L

2 'l.

not hmm your Llnld in any way. We use thls device evc;y time we examine your
| et .
. If we find that your child has pncumonia or any other dlsodse that needs treatment,
they will be reated full , even if you do not dgree to lllbm ibeing in the study Your
thld will get the same t.reatment and be looked after by the same doctors, whether
or not your child is In the study. | T o

- We will not take 'my blood tests for lhc study, but the 0411@{ doctors cgmng for your
child may need 1o do blood 1(.5[3 if they thmk that your Hu!d needs lhem

. ;
P g2 " ! a
¥ I

f-; of the study and agree that my cliild
|

Funderstand the purpo

| . ‘

| Lo ;
i : b

b o .

becomes part of that study for 2 days. 1 umletstdml tlmt|l1ns in no wiay changes the

treaunent that my dnld w:ll get in this hospital, and 1hat il [ refuse it will not harm

CR Ry . 1
b - ¢
'

;J

1

L ES m_. —

my child in any way.

1' H . 1
i .
b jf K o . 4
. L] ] Voo ,
Signed b ! Dite
. L ,‘} ! i 3 :
’ RN 1B "o R C g
LAt - B 39 P e etyridnoal 28 | i
; !*a'qx : W ‘f}*s-”r ! By e "’ T l A4
. ) \ ’ 3
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APPENDIX 1: . WHO AL(;ORI I HM FOR THE MANAGEMEN'E OF ACU fﬂ RESP[RATORY
TRACT INFECIIONS IN CHlLDREN AGED P LION THS - 4 YEARS

. . - o .

H :
| '

MM‘IAGEI\JT’I'JT OF THE CHILD AGED 2 MONTHS - 4 YEANS
| Wil COUGH OR DIFFICULT BREATHING ¢

" Yoo . N '
i C
i _ t
+ Not nble lo drink, : o ,
b SIGHS: *  Convulsions, '
. ’ + Abnormatly slecpy or
dilficul to wake,
s Siridot in coim ehid, or
*  Severe mahwtion.
i
. | cussiFyas: VERY
SEVENE DISEASE
»  Neler URGENTLY 1o hospital,
.= Give M3t dose of an antiblote,
TREATMENT: = Troatfever, f present.
»  Tieat wheozing, if present,
s [fcerebrad mpdatia Is possiblo,
© glvo en antimalarlal,
\ .
' i N T
SIGHS: | ¢ Chestindrawlrig. & HachostIndrawing, * Hé chestindiwing,
' ard ard
{It 2lz0 recunient wheezing, * Fasibreathing ¢ Mo tazt brealing
go directly lo (50 per minte or mese B clkid (Less Uian 50 per mimada A child
» Treat Wheezing] 2 mesties up to 12 mortha: 2 misithis i 10 12 moviths;
| 40 pet mirerda or more ¥ ehéi Loss I A2 pot mirude 3 child
' 12 moudTs uplo § yeas). 12 months up lo 5 yos),
i PO . ;
' HO PHEUMOHIA;
. i =
CLASSIFY AS: SEVENE PNEUMOHIA . PNEUMOHIA I COUSIT OR COLN
- THEATMENE | » Rofor URGENILY to hospltal, > Advise mothor o give homo care. * Ilceughing mora than 20 days,
S ‘ \ : ] ) i relty for assessment,
> * Glve fistdose ?! 2n antbiotle; » Glvo an antiblotke, | v Assoss and bent ear proktam or .
> Troattever, if preseul, ' » Tieat taver, f prosent, - sote thioal, f prosent {zen chart),
. ) i »  pssess ond heal othier problems,
* Treatwheoaing, it present. - » Troatwhieozing, i present. h’c nane prodlems
: | ‘ » Adviso mother to give home care,
{f rofenal Is noi teasible, teat . §  ®  Advisa mether to return with child In - -
with an antibtotle and tollow 2 days for reassossinenl, of garlioy > Tieatfever, i prosent. :
closely.) ¥ If therchiid "_9“'""9 woise, - | » Tieatwheezing, # present, .
i : , | .
T
AL . 1
; — ] | !
i feassons In 2 days a child who I3 taking an antibiotic for prieumenia;
WONSE . - 21 mpnoviiia
- . 1
SIGNS: {-*  Nolablelo drink, i o * | Bzeathing slower,
i * . Has chestiniawing, ; THE SAME " 'Loss fovor. s
*  Has ollor dangor sigms, B " Ealing betlcr.
- Li
5 TREATMENT: | *_ ReletUNGENILY lohospitat. | *  Clange antibiolic or NMeter. | | *, Finish 5 days of antibiatic,
i : S ;
. b g .
L Y BRSO Ce - C o i '
i
1
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" APPENDIX 2:

L
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H
1

CURRENT WHO GUIDELINES FOR DI

'
.

"AGNOSIS OF

DEHYDRATION IN CHILDREN

!“
[
5

e
IS
¥
L
b
£
.

1

]

No . Some P Severe

Dehydration Dehydration " |Dehydration
General Alert, Restless, - Floppy,
Condition ** | Irritable Lethargic,

f Unconscious

Eyes Normal Sunken Dry, Sunken
Tears Present Absent Absent
Tongue Molist Dry Very Dry
Thirst ** Normal Present ‘| Unable To Drink
Skin Turgor ** | Normal Slow return

Very slow return |

't

Each level of dehydration is diagnosed by having any two 31gns present,
one of which must be from the three signs marked by a **,
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" APPENDIX 31DEF1NITIOI;I OF PEDIATRIC CLINICAL SIGNS

1

Suggested Guidelines for Investigators and Observers

'

.{ Mark C. Steinhoff, MD . R
Center for Immunization Research
.,iJohns Hopkins University -

| .

well child bas normal activity and a normal appeute (food mlake) 'md none of the
.plratory or Gl signs listed bclow. .

inorrhea*
aryngitis*

ugh*
"

heaze

wWrawing

ded .
lmonary
unds '

itis Media

arrhea
miting

1

ver

1

fust be present on 2 consecutwe days to meet illness criteria,

+

”,

> 1 vomiling episode/24 hours.

fluid or mucus observed to exit from nostnl (note before nasal wash
procedure)

unequwocal pharyngea] erythema k. exudate with tender cervical
nodes.

.,E ‘

t
more than 2 episodes of coughing in 15-minute timed obscrvatxon,
describe number of episodes, character and quality (dry or
productive/wet; or barking, croupy); if cough present by history,
determine if interfered with sleep or if assoc1aled with vommng

ix

. a sustamed musncal sound, heard in expiration, with prolonged e

explratory phase of respnrauon Must be heard by 2 observers over a i
15-minute period. ! '

Inward movement of the lower part of the child's chest on inspiration.
use American Thoracic Society classification | i

(attached) to describe crackles or rhonchi.

! ) # 1
A . - ’

abnormal appearing tympanic membrane, with decreased mobility on
pneumatostopy, confirmed by second observer, if possible; or use
lyinpanometer to measure compliance. Note glinical diagnosis and’
prescribed treatment, : ‘
: L ' ‘ l
2. 3 abnormal stools (conform to shape of catitainer)/24 hours.

.

> 38.1° C (1005 F) rectal temperalure, repeat“-éiat 15 minutes to
confirm, } ‘
i

+
i .

i
L3
'
'
1
|

N , .
i
1
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CLINICAL CLASSIFICATION OF INFECTIOUS RESPIRATORY SYNDROMES

e
llt:l (URD‘
ar;ngltis:
oup: .

onchit?;:

+ -

g
Center for Immunization Research

Johns Hopkins University | - e~

t

Suggested Guidelines for Investigators |
. L

See attached descriptioﬁs and definitions of: specific signs§ énd symptoms

'
H t
| .

. ¢ T .
Excessive nasal discharge (rhinorrhea), and nasal obstruction, sneezing; often
associated with pharyngitis, tracheobronchitis, or feyer,
. ¢ . ‘

tender enlarged cervical nodes, .

of ' X

(also laryngotracheobronchitis) Barking cough, withihqarseness, inspiratory
stridor. URI often present. . - Lo
‘ , ;
1}

Sore throat, painful swallowing, pharyngeal grytherr!‘a X exudate, may have
| i
[

(also tracheobrodc'hitis) Cough and coarse airway so%undjs, without laryngeal,
obstruction (hoarseness, stridor) or wheezing, often associated with fever,
URI and pharyngitis. ‘7 ‘

onchiolitis: _First episode of expiratory wheezing in infants < 2!y ars old with cough, |

sumonia;

. ‘ P
fred by:

€4‘§i ,

fh.,,..

: AT
emi 'g{f"'

ipted:

rom:

URI, fever and tachypnea, Often epidemic, may be associated .

with pneumonia, : L
¢ !

New alveolar consolidation on radiograph with cough and crackles
(crepitations). Fever, rapid respiratory rate, dyspnea and subcostal
retractions are common. Pneumonia may be associated with any of the
above syndromes, but if present, should be the main diagnosis.

i

Mark C. Steinhoff, MD |

LI

4
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‘ . i :
F.W, Denny, J Ptdiatr 1986;108:635:646 | o
S.D.M. Court, Post Grad Med J 1973:49:771-776 © -
K. McConnochie; Am J Dis Child 1983;137:11-13 -
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RECOMMENDED CLASSIFICATION OF AUSCULTATOT.YE-PULMONARY SOUNDS
e i3 ; - :

= American | ) ’
Acoustic i Thoracic Society! ..~ Common
Characteristics il ' Nomenclaure | Synonyms
» ' T oo
Discontinuous, interrupted i Coarse crackle ' Coarse rale
P | .
+ explosive sounds, h ! :
~ Loud, low in pitch y HF |
’ . :
— i . . .
Discontinuous, interrupted * i Fine crackle - Fine rale,
. explosive sounds i ! crepitation
~Less loud than above, o :
. shorter duration; higher . %
in pitch than coarse .
- o |
Continuous sounds, high i Wheeze Sibilant
pitched; a hissing sound l rhonchus
. . 3 ;
Continuous sounds, low . E‘ Rhonchus B Sonorous
_pitched; a snoring sound H ' rhonchus

F |

Modified from Loudon and M'urph-y. Am Rev Respir Dis 1984;130:663-673
5 . .

S ' i‘

poon ¥
CLASSIFICATION OF NUTRITIONAL STATUS.
it
fild M}alnutrition.: W'é'_*’_i‘ght for age < 2 standard deviatiions below the Nationai
; | Ce%tre for Health: Statistics (NCHS) median.
I : $t ‘ '

I d 5 : 1o . . Ry . . . :
o er:tte Mainutrition: Weight f(or agg <3 standard dgvnatnons below the NCHS

1
- median.
i.

'vere Malnutrition:

- Weight for age < 4 standard deviations below the NCHS -~~~

median, or presence of nutritional oedema.
; - e '

X
. .
sl byhnr ot

SRR - i~ -



f ! i i .
i » i
A | ; 1
_ FOR - !
. Check List : {' 4 : : f L | '
Cough, < 15 Days OR Difficulty Breathing? . A YES '
[] : ‘ ' ‘L :
. ' - ' 1
Diarrhoea 7 o . ' v YES
. i : . ‘ ¥
Dehydratlon? OR Weight for age < 4 sd below NCHS median YES
> (from tables) 3
Chronic Niness 7 i NO
Hlstory Of Asthma 7 ' Q ! . 1 N,
ONLY ADMIT PAI"IENT TO® STUDY IE ALL BOXES ARE TICKED YES OR NO AS
APPROPRIATE. 4| . , |
(1) Study No i
M
Name .
(2) Age ! Mths
(3) Sex(2 = Female,1 = Male)
{
( 4) Observation Centre No,
" .
{5 ) Hospital No. —
i 3
‘ i . Day / Month / Year
(6) Date Admitted To Study. At
' ) o i
(7) Time Rehydration Begun- | i -, wd Hrs -
Vo J. . ‘
(8) Time of First Examination - et b PHrs
" : ;
" | b ¢
JI:' ; r'.iﬁ?’“ﬁ : f
L [ S '




o

Study No ' |
K

HISTORY K 2
i

(9) Cough E |

. H

(11) Difficulty Breathing !y
- 1

(13) Noisy Breathing i r

| B

(15) Fast Breathing . = i}

(17) Colour Change 4

‘ (19) Unable To Drink

LE;
. i
{21) Convulsion ‘
f
(23) Type Of Dlarrhoea

! = loose ‘_
2 = Watery T

3 = Mucoid ,

4 = Bloody +/- mucus

(25) Breast fed
4 = Fully

= Yes

+

2
Name
1 = No
(10) Duration | Hrs
| !
(12) Duration ; : Hrs
|
(14) Duration Lo Hrs
: _ ‘ | '
(16) Duration Hrs
(13) Blueness . ;
! | R
(20) Hard To Waken
+  Abnormally sleepy
: | K
(2?2) Fever ' ’
l .
l
(24) Duration Of_ l)iarrhoea Hrs
(26) Antibiotics Taken Qutside
3 = Yes(Name )

3 = Partally 2 = Maybe
2 = Not Breast Fed Now 1 =No
1 = Never Breast Fed
,- 3 ' i
[} 'l N . . :
(27) Mmhcr s Perception Of Main Pmblem? )

I = Diarrhoea |

2 = (‘ough/Breammg Difficulty/Blueness

3 = Roth
4 = Other




Study No _______ ————i 5

EXAMINATION.(1) / PRE} REUYDRATION

' r

(28) Respiratory Rate (A)

(29) Respiratory Rate (B) ]gO Mins Later. -

!

(30) Weight

(32) Oedema

N RTed & T

(33) Xerophthalmia

(34) Pulse ; .
. i -

(36)Oxygen Saturation (a)

(37)0xygen Saturation (b)"

’

(38)Oxygen Saturation (c)

Kg

2 =Yes

kS

2'=' Yes
/Min

(39)AVERAGE OXYGEN SATURATION (1)

[

(40) General Condition **

3 = Floppy, Lethargic
2 = Restless, Irritable
]. = Ale!‘t ~ _2'

i

(42) Tears
2 = Absent
1 = Present

Thirsg **
3 = Unable to Drink -

2 = More than Norma
1 = Normal '

(44)

| =

(46) Level of Dehydration
‘ |,

(47) Rehydration given

—
—

3 = Se

Name

/Min .

/Min.’

(31) He

lai\To :

1=No

(35 )'I‘emp.(pr} :

%
%

- .i‘.

404

(41) Eyes
3 = Dry, Sunken
2 = Sunken -
1 = Normal

(43) Tongue

Turgor **
Very Slow Return
Slow Return
Nogmal

[ 2]
oy o

g b :
vere, 2 = Some,., 1 = None

2 =0rall ; 1 = None

96 (CALCULATED)



. ' . ;':}vi;\ o
§
ik
Study No .. _______ [
EXAMINATI 1 it
» 1
f
(48) Cyanosis ; -

(49) Chest Indrawing ;

(50) Nasal Flare
(51) érunt-ing’
(52) Crepitéltlons
(53) Wheeze

(54) Bronchial Brealhing i
(not R upper zone)

(55) Decreased A

(56) Abdominal Rigidity :
. . L N
(57) Mental Status After Exam., ,

(58) Describe CXR Findings___

\

(59) CHEST X RAY (1) b
3 =« Consistent With Pneurnonia

PR

. B :
1 LR |7 S

R

Al

ir Entry i

4
T
2

Name __

2= Yes
2=Yes -
2 = Yes
2= Yes
2 ;"r'esi
2 = Yes i

2 =Yes

2=Yes

2 = Yes
3 = Alert.

1 = No‘

1=No
1=No

1=No
1=No

2= Lerhargi'c )

1 +Unrousable

|
[

T8

N

2 = Unable To Rule Out Pneumonia

1 = No Sign Of gfneumonia

s

?

60) WHO DIAGNOSIS‘ (1).:

4 = Very Severe Disease

3 =
2
1

']

61) PAE DIATRIC!AN DIAGNOSIS (1).
3 = "Definite Pneumonia

Severe Pneiuimonia
Pneumonia |
No I'neumoﬁia

l‘

:

)
l

t

2 = Unsure but treat as Pneumonia
1 = Not Pneumonia

t

v
4t
3!
¥

[ T T W =
§ iRt

Lo
L
L




.o fAe
R
s ! 5
| B
Study No : N o Name___ -
by oAl
EXAM[NAT]ON (2) / POSI' REHYI?RATION
(62) Time Of Second Examinatlon Hrs
(63) Resp.Rate(A) i /Min.
(64) Resp.’Rate (B) . 3 . 1/Min.
65) Weight., . + -'_i; Kg :
. l't.l ! . ‘ | . : [ 0.
66) Pulse ; ‘ ’E; /Min # (67) Temp.(pr)|® . %
' b - b '
68)Oxygen Saturation (a) f ! : 9%

69)Oxygen Saturation (b)

'O,V)'ngw Camuarznion /o)

l)AVFRAGF OXYGEN SATUI,U\T]ON (2]

'l
'+ I
I

¥

OO0,
f")ﬁl"h;

:
t
- 1
i

3 = Severe 2 = Some

9% (CALCULATED)
P -

1
[

) Degree O Dehydration g 1'= None

3) Cyanosis g‘ 2 = Yes . 1=No

} Chest Indrawing ; 2 =Yes 1= N(i

) Nasal Tlare I, 2 =Yes 1i=No

}) Grunting ‘E 2= Yes 1,= No

)' Crepitations g ! 2 Yes ‘_1 = No

') Wheeze" ; , 2 = Yes 1= N’d

) Bronchiat l;reathing L 2 = Yes 1=No

(not R upper 7.01{1e) g ' -

) Decreased Alr Entry g . 2 =Yes 1=No '

) Abdominal Rigidity E ' 2 =Yes " 1=No

) Mental Status A__ftef Exam R;E 3 = Alert. 2= Ieth;{rglc

k ] : mié 1= Unrousable

it
1

F




- IR
%f}.
Study No. 1 _____ it + Name

} M .

' ' e

3 T .

1.‘“-
i

(83) Antibiotlc Started Fo} Pneumonia
3 = Yes, IV aE ‘
2 = Yes,Oral
1 [ NO 1}[' )
(84) Antlhiouc Started For Dianhoea
2 - Yes . ‘i Izt
1 = No iz‘
: ,‘Bai
(85) Amiblotlc Started For Other Reason
. ' 2.= Yes g "i! b

1 = No :

A

Lo

-
P T
ke e

-

e b e

-

(86) Name Antibiotic(s)

L3

et = s i vaieis o gy B
P sy 4 -

|

=
(87) Oxygen Given In last 4 ours .
2 = Yes }

1 = No’
L3

Sttt o e

(88) WHO DIAGNOSIS (2) _
4 = Very Severe Disease
3 = Severe Pneumonia
2 = Pneumonia; :
1 = No Pneumonta
[

(89) PAEDIATRICIAN DIAGNOSIS (2).

3 = Definite Pneumonia

- "~ 2 = Unsure buttreat as Pneumonia

1 = Not Pneunmionla +*

——yn

2,

[




!

(9S)Oxygen Saturation (a)’ C

(96)Oxy gen Saturation (b)ﬁ L

.‘ y i‘" a 7_
] ‘!' b %? ‘l e
~"-~ !‘— ,
S :
oy
=
.Study No O T
R
EXAMINATION (3) / 48 HOURS
Wi
(90) Resp.Rate(A) +
128
(91) Resp. Rate (B) }
‘ i
- (92) Weight. f“:_
(93) Pulse ‘ J /Min
L IRF LY T
&

(97)0‘(ygLn Saturati(m (c)ql‘ .

' (98)AVERAGE OXVGEN SATURATION 3)

i

j th
‘ 1

(99) Dogree Of Dehydracon

i
(100) Cyanosis :
(101) Chest Indrawing t
(102) Nasal Flare

(103) Grunting

: i
(104) Crepitations i ,
' 1

(105) Wheeze .

(106) Bronchial Breathingj
(not R upper zone) $ 7.

(107) Necreased Air Enfryg
(108)" /\bdomin'ﬂ Rigidity ¢ 3

(109) Mental Status After Ex am.

el s St e ot a4

.
Name__ '
1 /Min.
F /Min,
- Kg
, 0
(94) Temp.(pr) C
- . % -
19
%
‘ %6 (CALCULATED)
3 = Severe 2 : Some ' 1 = None N
2 = Yes 1=No
2 = Yes 1=No -
2 =Yes ]'i-:No
2= Yes 1= No
i
2 = Yes ,l;='No -
2=Yes lllf=No .
o b -
2 =Yes , Tx No
2 =Yes | li.'=},\‘1'0 . ,
1, 2=Yes 1;-;=f~10
. i '
3 ='Alert. 21 = Lethargic
k= Unrousable
|



o e
. o |

Study No. ” Name_

T T —

‘ b

(110) Antibiotic Started Fo’t"_,Pneumonia between 6 and 48 hours?

. 3 = Yes, IV ;*
1 2 = Yes, Oral ;; ;
1 = No i
. '1 ,
(111) Antiblotic Started For, Diarrhoea between 6 and 48 hours
2 = Yes ’
= No

.

(112) Antibiotic Started Fo:u‘r Other Reason between 6 and 48 hours

(117) WHO DIAGNOSIS (3)i

4 = Very Severe Disease
= Severe Pneumonia
Meumonia
No pneumonia
i

4 1

(118) PAEDIATRICIAN DIAGNOSIS (3)..
3 = Definite Pnéumonia _
2 = Unsure but treat as Pneumonia

2 = Yes "3; |
1 = No i : ;
' Bt # :
(113) Namne Antibiotic(s) AN :
13
1t e
(114} Oxygen Given between.6 and 48 hours o
: 2 = Yes H v
L 1 =No ;?; o
H .EE_ Pl
{115)Describe CXR Find'mg. i:‘: b
R R Vo
(116) cnpsr X RAY (2) ‘& : Lo
3 = (omlsten,t iWith Pneumonia Lo
2 = Unable To Rule Out. Pneumonia .
I = No Sign Of Pneumonia N
. 0 = Not Done %i,- ' L
\ b4

]

3
2
1

»

" n o

[T

.14!

(119)

-

w g A
‘.-\-&O-A-l-h# M. -
c
-1
o
Q
3
m

4= ImplovedClnicaUy Efl 0
"~ 3 = Unchanged .
2 = Wor sened(.mlca.lly

1 = Dead -

e

o TR

N()t PllEU!;né 1ia. P k.*?::_-}:,'f_t‘q;:._m e

PO

e AR

| EEBEET



a? ;
d A
‘ i 3-‘
g |
Investigations On Admlssion.
Study!No. —m = E '5;»
. i., ﬁ -
(120) Hct A H 496
(122) Polymorphs ’ %

(124) Stool Culture 4
i = Vibrio Cholerae I

. 2= Vibrio Non 01 T

'3 = Shigella dysenteriae ' .

4 = Shigella ﬂemerae' i

- 5 = Other shigella spp.'{l:
6 = Other Organism Found
7 = No Organism Found: -

‘8 =:No R/S Or Stool Culjmre Done

Jll

:.l. !
i

(12%) lBlood Cullures

Name

{121) Total WCC
g ¢

L3

(123) Bands

( At any time during the previous 48 hours)

‘3 « Posilve  (Specify._t

'2 = No Growth »
1 =NotDone b
- q
(126) &Sodlum .
| : iy
(127) Potassium .
B
; 1 *
(128) Chloride it
. th! )
(129) TotalCO2 iy .
; ‘31 "t
(130} Creatinine i,
J
(131) Glucose i

9%
& .
(Specify. )
(Specify i - )
)
! 4' l d, Mmol/ L
| vl
: | M_mol/ L
| Mmol/ L
\ ;
| Mmel/ L
Micromol/ L
Mg/DI

3 = Definite pneumonia
2 = Possible Pneumenia
1 = No Pneumonia i

(132) RADI()LOG!SI"S X RAY REPORT

(\ . t

(132) INDFPENDENT PAEDIATRICIAN’S X RAY REPORI‘

i :
§ A
g -.

i
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diagnosis of acute lower

infection in chlildren with dehydrating diar
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!

Summary of Referee’'s Oplnionsz:Please see the following table to
checking the

evaluate the varibus aspects of the proposal b%

appropriate boxeif
separate, attached page. ]

Your detailed comments are
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i
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b
1
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1
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i
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Heview 1 Lo - E L . :
’H’ Vi ) e !|
Protocol Ulinical dlagnoses of ALR!L in chlldren w1th dehydratmg diarrhoea. i
' ' t vl - !
Comment | ‘'the p:otocol is difficuit to followi beacuse of its: unorderly { ;
presentation. 1 have drawn up a study fléw chart which corresponds oo
to a vidble study organisation. This flowchart may. not be what the i
proposér intends, but serves as a bams for dls(,ussmn of the issues’ ’
mvolved. These are as follows: ! :! 3 1. y o, :
! i VR [ i
(i) bcreenmg by . health dsmstcmt | I‘or cough or breathing . é ;
-difficulty puts- much study rehance on the lowest qualified EE
person. As a safeguard, gshouldia ,1 andom ( or systematic) 4% - . f
of screen negative children be linvited for WHO(1) assessment . .
by health worker (Hw) as a cheéck 'on the performance of the L !
lmtlal screen? y o e

? } ' IR
{ii) w U (1) Health worker now applies, WHO (,rlterla. ls it the HW’s B
rgsponsibthty to apply exclusion critevia or does HW assess all 33
screen positives, and leave it to pdedlaLrlman (who examines #
néxt) to evaluate exclusion crit ma' ! e B
W . ! ! : ot - H
(1ii) Plth.__L) Does study pacdlarrluan examine all screen—pommve ! '
cmldren, or only those who :are both scree. and WHOtL) -,
positive? 1 have drawn up the flowchart on the former
assumption: because the study can then also establish whether .
{and how many) ALRl cases are ‘'mssed by WHO (1) which are .= |
identified by study paediatrician. If the suggested flowchart -~ !
entails too many examinations for the sludy paediatrician, then .
atjleast a random X% of the WHO(!)-negative, screen positive
chitdren should undergo paedialric assessment (88Y.... 25%..
po‘wgr considerations will properly det,ermine xx)

]

' f to all children exammr-d by Lhe padelatmuan undergo . i '
T " | ' chest X-ray. 'The protocol appears to suggest this and A
! = - the flowchart so mdlc.al.es. Certainly this shouid be the
. case. ' o : . £ i
' ' 1,,; oy e o :
- Digression :_‘I'reatmeht decisions: 1t is unclear from the protocol when correction i *
of dehydration is inntltuted - apparently after the. 'first paediatric exam, ~ in’ -
relation to the t.1m1ng of first examination by Paediatrician and in relation to first 4 .}
X-ray. ‘I'hese matters must be clarified if study organizatioin is to proceed, . .
smoothly. Also, from the protocol it appears that treatment decisions will be taken Co
by the duty doctor Jwho receives a copy of (confirm) the study paediatrician’s . X
findings and the chesb X-ray. How quickly does this become available ? ‘there = % ~
may need to be allowance on the off-study forms for radiological review of K-f?f |
rays, this mdependent assessment differing perhaps from the duty radiologists/.
doclor's mterpret&blon .at the tune {see form 5)u,

I g I
. 1. 3 m',-j \.
CORIMPECTIUN O DisH) UHAILUN Again there ig ne,ed to’ c]arlfcf when correctmn is  welg i)
instituted in relation t;o timmg of iat study puederm exa.m and by whom. B

L . v ‘g. ' };

I B '
. {n_ . . [ ar;vu"
' By osuy . L '

e % ¢
R : . . F ' o V '_-:‘_




|
’ 1 B e . -
H X , . \ . P , N L
WHO_(2) WHO criteria are again applied after correction of dehydration in

moderate/severely dehydrated children. Since the protocol deoes not include the
WHO algorithm ag ani appendix it should!), it ig unclear to me whether - WHO
recommends waiting until after cerrection of dehydrdtion befure application of itg
ceriterin, 'I'he point seems ‘to be to compare WHU}findings before and after
correction of dehydration, It would therefore, be irhportzint‘.to have the same
observer (Hw) apply WHO criteria before and aflter, so.that inter-Hw ditterences

in interpretation/applgcation of WHO criteria do not ’c‘o.qfoundfthe comparison of
interest. o : o _ '

' | 2 1.
PAED (2) Study paedéiatrician repeats clinical exam onf‘rehydy&te_d children.

; ; ' Lo ] ) - Thoo .
XRAY (2) Is the x—ray’j;repeated also for all rehydra ed, child,l!en?r (upcl’ear from

pProtocol: shown on fi wchart as repeated), : 1 .

C -t .

, Yo , , . j o '
48 _hours follow-up WHU criterin are applied for the 3rd time by same HW and

study paediatrician éxaminers {Note: non-dehydrated children omitteq ail !
b Co

examinations (2) on flow chart),

N - b e
v ¥ LT

. : . . . i :: - . . .l .
EVIDENCE Q1 ALRI X-ray is repeated'in children in whom the study paediatrician .

tinds evidence of ALRL i.e. continued evidence desblté
evidence in untreated fichildren. '

1

e treatment or de novo
| AT |
¥ . i ool ' [ .
OFF S'T'UDY The ‘gold ?stamtar_d’ for diagnosis of AL,H.:I at’ admisisioin to be based
on paediatrician examinations (1) + (2) it applicable + X-ray (1) read 'by indep,
radiologist + X-ray (2) if applicable, plus for children who .did not receive
antibiotics of pneumonia in first 48 hours, paediatric exam (3) + X-ray (3) if
applicable. t'or other children who did rveceive ar‘}ti‘—p_neumoma-atherapy paid (3)
+ X-ray (3) are inadmigsible because assesged Post~-treatment. 5 2

Analysis . % 7 : ' b A

!
L. T'hus for ench childj is established a finat dingnosis of prneumonia as : yes,
unsure, No, And for edch child its initjal dehydration status mild, moderate,
severe is known, Of ,inti’_eres.t are three: a) Proportion of Pheumoniag _
identified by wHO (1); by WHO (2); by PaRD (1); by PALKD (2); by X-ray (1} by
X-ray (2) - according to initial delayed status, b) Proportion of not Pneumonias
wrongly classified ag bneumonia by WHO (i); by WHO (2); by PARD (1):!by PAED
(2); by X-ray (1) by X-ray (2) - according . to initial- dehyd. ‘status. ¢) top
dehydrated children, c_:rosst,abuiatio:::s {also by dehydration status)=pneumonia_.?

’ P ..
4
i . . - . | ——
. . Y O . : - } ! -
(A) wno (i) criteria met | (B) PAKD()) Initial diagnoses : - _ -
Post, Yes rNo' Post-rehydration | yes : Uhsizre | No ;
rehydration : Paed (2): ! :
WHO(2) ’ ! | updated ,
critorin o ' rijagnosis
| 3 L
i 4

PN
~
B
i

correctly ..

-

e

¥
I




bor

(C) X-ray (1) = Pneumonia ? : ;
Ihitial diagnosis _ . ) boo
i .
Post- . Yes Unsure No |
rehydration 1 I
X-ray (2): 4 Yes v by,
updated = : e ‘ —
diagnosis @ _ . - : Unsure ~
Iy q . ' . - No ¥ -
,.-% v # .

Explaratory analysed subsequenlly may suggest other signs which improve upon .
WO criteria and whlch are easily recogmsable by‘ mother .or HW, -
& '

Study Size On p3 objective is given as to 1nvca.|.1gate effect of dehydratlon and
acidosis on the specificity of WHO criteria {i.e. tachypooea) for diagnosing
pnentmonia (see dlso Hypothesis: specificity reduced by ZU% or more if
dehydration) E ' . ; ' o

; - £
Senﬁitivil.y = Y o f;’ true POB]thes WHO test pOSIL]Ve . ‘ s E -:,.-u
Specificity = % true negaL]ves WHO Lest negative : - y

. F. - . .
In Dhaka, it is ﬂssumpd that 4% ol chiidren wu)h dmrrhoea have pneumonia.
llowover, presumably the % is higher amongst dnhh()ea childrern who also have .
cough or breathing difficulty, viz those \t\llglble1 for this study. what % of
diarrhoen cluldren have cough or  breathing hfl'u,ulty" lbet us assume a .
proportion C. _ P B N

{. N

E ' b i !

Thus out of 30U " §{ eelf-referrals s " o . L
1300, eligible for study, of whom l 8

4% . have pneumonia b -' _

wWH() (1) criteria claim 67-68% sensitivity, say, fU%" ah rhaf out‘ of the 4 pneumomab
per 1300 qolf—referrals, 29 met WHO (1) crlru i, Hm»eqnhm!y of BU% is claimed, so .

thal of 1300 - 42 cases who have diarrhoea and’ cough/breathing difficulty but '

nol pneumonia, 80% shall fail WHO (1) criteria and d_U‘)ﬁ will falsely test positive. -
0.2 x 1300 x ¢ -8 § .« - ; o SO

torts et by 25 or ] .
Thus WHU criteria n}et by 29 pnoumomas . o J
{ 0.2 x 1JUU ¢ },~-8 non‘-—pneumonias . ;!’ oo ; L

: i E 1 1 -

=f.t F ’ ’ | 4

T'he alternative hypotheses is that in dehydrated (,hilr][en, : pectfmlty 'i8 reduced

from 80% to BO%. In:this case, WHO criteria ‘met b:{/ Z9 pneumonias | -

i { 0.4 x 1300 x ¢ } - 8 non-pneumonias

P ) . ‘l ' 1_5 . )

. . 4 4 : . + "

D ! . ! ,
3 ; C s /it

o
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g
R
i
]
; " !
d
The applicant hns not e
also have cough/breathing difficulty. 'This proportio
dehydration status. i .
i ]

Moreover, sample size calculation for a single sample
speciticity will be comfmred between study parents
v severc dehydration, \Now has the applicant provid
children 3m -2 yrs with diarrhoea and. cough/breathi

ascertained, sample sizé,calculations should be redone
reconsider whether studying a quota of mild/moderat
ias seems to be implied) is sensible and
operationatly teasible. ¥ - ,

4 t
I

Comment penned on

|
r
i

Formsg
poiints are

) i i
(a) Avoid cak:ulatwn’lh
(b) WHO criteria to éppear on form as reminder
(c) separate forms for!different assessors

byos,

s

L -uf

{ PR

stimated the proportion ¢ -of children with diarrhoea who

Ih may uiffer according to
¥ :
|4 :
i .not appropriate because
I’hq have mild v. moderate
»d information on the % of
vig difficulty who have miid

v. moderate, v. severe :dehydrat‘ion. When the above }"r:ic'kground data have been

L. Also, thé applicant shouid
il N _ ~
wsevere dehydration cases

appropriate to objectives, .and

codt
I o . . e -
i’»’ . N

|

[ : -
| . . !
v -

' i : .
{ ! &y

(d)" kxaminatioing to be! printed in some order and .ldca't;ion from form; Lo form

(e) Consider colour caging of forms
¢

N >

Genernlization Since hiatory is being taken and p
anyway in diarrhoén cases with
cough/breathing dit’t'ic{l]ty, ensure that history/signs
comphoeations beisdes pneumonma ¢
or which vin exploratory analysis could lead to a.

(for other comphcations, pneumoniaibeing one). ° o
’
‘1l Joo " } ,
L, ' .
i
. .
! 7 !
. i v
i .
. .,
» 4 .
i
K
- B
! : 1y
1 f 3 ' I
13 .
: s

mild/mod/gsevere

aediatric examination done
dehydration plus
cover those of other major

2 meningitis) which might otherwiseé be missed
BANGLA bhiarrhoea Baby check
' | : .

..” -
1 ' h .
] - v B “
] « L
| x '11
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1
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Study KFlow chart

1

' e 1

Admission Child 3m-2yr refcrred to 'I'x Centre
|q . x.
4

Screening *By health assgistant: Screen for cough or dlfflculty 4
‘breathing o

Bligibility "Yes, screen positive and 'No: screen negative i

o no exclusion criterion BND St

T

| WHO(L) ! wmj criteria applied (1) by health worker {HW) | qum la“
C F T
PAKD (1) :tl-’ediatric exam {1} by study paediatrician Form da.
; [ ===
X-RAY(L) x-ray on entry to study (1) P From 3a
E = / \
!
Correction of iYes: Required ', v
lJohvclr:‘thn ! oo .
j ‘- N Mo
; X ' | ' . . ¥
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L have reviewed the protocol "Clinical diagnosis of acute lower resplratory tract
mfectlon in children With dehydratmg dlarrhoea

The protocol concerns ‘an lmportant issue and is therefore :worthy of careful
consideration. o : g !
“The design of the study is ‘cont'using. . - : H

. . x4
‘I'he study is referred to as 'Case and Controls’ and sometlmes hke a clinical trxal
which is confusing., ! '
t . .
It is proposed to study c,hlldren with diarrhoea, dohydrdnon and cough plus
- fasting breathing and persistent elevated rate. i

+

R i d o i Ly

'o obtain an estimate !of specificity 'of the WHO critelria as proposed, one needs
to study subjects withidiarrhoea, couth plus difficult)breathing. t'his will include
those w1th and without' elevated respiratory rates. |! ’ : i

¥ L8] [ ‘ 1 * L ) B : T i'\.)
Sensitivity and spemht.y may Vvary Aacross the Spet:ttum of'a clinical illness.
Therefore, in the proposed study, these should be determmed mdependent.ly,
fultilling trml size requirements tor each one, in the] fo]lowmg groups. .

T

"Diarrhoea, no dehydr_ajnon (obvious} cough or ditlic qlt;‘ breatlhmg

dinrlthoea, dehydration, cough or difficult breathingi{. - - ’ o ‘
wWhalt is the gold standard is not clearly stated. in all l'iy}reiihood, x-ray chest may
be appropriate, 4 - é | | = : .

it is advmnble to have two radiologists read the X+rays independently and-

without access to clinigal data, and in case of disag)eement, a third radiologist
may be asked to do s¢. this, agreement by at least 2 ‘radiologist would be the
basis of gold standard. ' : ' :

[ ' , .
P ; \,‘ .

The X-ray chest examﬁ
minutes of each othery | . -

Clinical data may be aobtafned in the dehy(iral.m]l group . be-fore, and - post

rehydration such thatjthe WHO criteria are evaluated at both phases of iliness,
. ! . - ¢ H 3 [

Overall, | think it ig al usetul study, deberves t;o ‘be c.arrted out but the probocol

needs extensive modification. . < '

' 1

-4 '

o+

ne

b &
v

; :

. ‘ i NEI
" ) ¥ . ’ ! i

, .o ! \
- ‘ . [ ‘. . ql
i
i : | ) A | ‘.j i

f ! " . A
. “f
. y

1ation and Lhe clinical date &honlld be obt;amed within 30

v

[y




Response to comments of Reviewer 1.

1. The reviewer. comments that the presentation is “unorderly” and therefore
hard to understand. The protocol has been substantially rewritten to make the
organisation and flow of the study clearer,

2. The reviewer comments (i) that the initial screening by the health worker
puts a great reliance on the lowest qualified person, and suggests a second check by
a paediatrician. Having trialled the protocol with a health worker of the standard
available in the hospital, I have no worries about their competence in this
screening. Many mothers will answer positively about symptoms on repeated
questioning, and I do not think that having a “second round” of screening will
necessarily help to make the process more like the questioning carried out by a
health worker in a community clinic, which is what it aims to imitate.

3. Points (ii) and (iii) are due to confusion over the flow of the study
examinations. I have clarified this in the revised protocol.

4. “Digression: Treatment decisions”. T have clarified the timing and
progression of these decisions in the protocol. There is no duty radiologist; the
paediatrician’s interpretation is made as soon as the x ray is developed, which
normally takes about 30 minutes.

5. “Correction of dehydration”. [ think this is now clear in the protocol.

6. “ Xray (2). The reviewer is mistaken- there is no X ray done immediately
after rehydration on any child. This has been clarified. '

7. “Off Study”. The reviewer states that the final examination and X ray are
inadmissible in children who have received antibiotics. [ do not agree with this.
Antibiotics will not remove the signs of pneumonia in two days, and the final
paediatric assessment is not to diagnose pneumonia at that moment exactly, but
rather to form a final, retrospective decision as to whether the child had pneumonia
or not on admission, based on clinical progression over the two days, response to
treatment, as well as clinical findings at the 48 hour examination,

8. Sample Size: a pilot survey has clarified the proportions of children with
diarrhoea who have cough, and the proportion of these who have pneumonia. The
sample size has been revised according to those proportions. The comment about the
feasibility of finding three groups of children with dehydration at different levels,
each of the required sample size, was valid, and the protocol now no longer requires
these three groups.

9. “Forms”. All comments have been incorporated, except the colour coding,
which is not feasible.

10. The comrments about researching a Bangla' Baby Check are not appropriate to
the scope of this protocol.
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Response_to Reviewer 2.

1. Again the reviewer says that the study is confusing. I have rewritten the
protocol substantially to clarify the flow of events.

2. - The comment about cases and controls refers to a typing error in one line
which has been removed.

3. The reviewer states that the study needs to look at groups of children with and
without dehydration. [ have no scientific grounds to believe that children with
diarrhoea and no dehydration will have any symptoms which will confound the
diagnosis of pneumonia, and therefore do not intend to study them.

4, . The reviewer seems to be confused as to what is the Gold Standard for
diagnosis of pneumontia. I think this is clearly stated, and reviewer (1) does not
seem to have had difficulty with this, so I have not changed it.

5. The reviewer suggests that it would be better to have two radiologists to
review the x rays. I feel that from previous studies, “blind” radiologist review,
although definitely the only really independent, unbiased diagnostic test for
pneumonia, is very subjective, and this is why we must have a variety of gold
standards involving both interpretation of a test, and also clinical judgment of
someone experienced in examining children. Involving another radiologist trained
in reading x rays will only reiterate the fact, already well proven, that two
radiologists very often will not agree on the same x ray. Given the difficulty in
finding a second paediatric radiologist here, I feel that it is not justified by the
theoretical benefit. An independent, well qualified paediatrician will be easier to
use and will give almost as good a back up diagnosis.

0. The chest X ray and the clinical data will be collected within 30 minutes of
each other.



