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Short Cour seof Daily PrednisoloneDuring Upper Respiratory Tract
I nfection for Children With Relapsing Ster oid Sensitive Nephrotic

Syndrome
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SUMMARY

PREDNOS 2 was adouble blind placebo controlled trial
done to investigate the use of daly low-dose
prednisolone for the treatment of upper respiratory tract
infection—related relapses. It evaluated 365 childrenwith
relapsing steroi d-sensitive nephrotic syndrome with and
without background immunosuppressivetreatment at 122
pediatric departmentsinthe UK from February 1, 2013, to
January 31, 2020. At the beginning of an upper respiratory
tract infection, children received 6 days of prednisolone,
15 mg/m? daily, or matching placebo preparation. Those
already taking alternate-day prednisolone rounded their
daily dose using trial medication to the equivalent of 15
mg/m? daily or their aternate-day dose, whichever was
greater. The primary outcome was the incidence of first
upper respi-ratory tract infection-related relapse. The
modified intention-to-treat analysis popul ation comprised
271 children (mean (SD) age, 7.6 (3.5) years, 64.2% male),
with 134 in the prednisolone arm and 137 in the placebo
arm. The number of patients experiencing an upper
respiratory tract infection-related rel apsewas 56 (42.7%) in
the predniso-lone arm and 58 (44.3%) in the placebo arm
(adjusted risk difference, 0.02; 95% Cl, 0.14 to 0.10; P
=0.70). No evidence was found that the treatment effect
differed according to background immuno-suppressive
treatment. A post hoc subgroup analysis assessing the
primary outcome in 54 children of South Asian ethnicity
(risk ratio, 0.66; 95% Cl, 0.40-1.10) vs 208 children of other
ethnicity (risk ratio, 1.11; 95% CI, 0.81-1.54) found no
difference in efficacy of intervention in those of South
Asian ethnicity (test for interaction P=0.09). The authors
concluded that, results of PREDNOS 2 suggest that
administering 6 daysof daily low-dose prednisoloneat the
timeof an upper respiratory tract infection doesnot reduce
therisk of relapse of nephrotic syndromein childreninthe
UK and further work is needed to study the inter-ethnic
differencesin the study response.
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COMMENTARIES
Evidence-Based Medicine Viewpoint

A group of researchersin the United Kingdom conducted
arandomized controlledtrial (RCT) to evaluatewhether a
short course of daily prednisolone administered to
children with steroid sensitive relapsing nephrotic synd-
rome, at the onset of upper respiratory infection (URI)
episodes, would reduce the occurrence of URI associated
relapses [1]. Although, they did not specify a clinical
question inthe PICOT format, it can be deduced from the
information provided, asfollows. Population (P): Children
(1-18y old) with relapsing nephrotic syndrome (irrespec-
tive of current treatment); Intervention (I): Oral pre-
dnisolone (dose at least 15 mg/m?) for six days, started at
theonset of aURI episode; Comparison (C): Placebo taken
at the onset of a URI episode; Outcomes (O): URI-asso-
ciated relapse, other relapses, cumulative dose of steroid,
adverse events, behavior and quality of lifeindices; Time-
frame of outcome measurement (T): 12 months from
enrolment. TheRCT issummarizedin Tablel .

Critical Appraisal

Overall, the trial was well designed and meticulously
conducted. The investigators chose an appropriate study
design, used a placebo for comparison of the tria
intervention, and minimized common sources of bias.
Therewere severd refinementsinthe RCT, notably theuse
of strict definitions for frequently used concepts such as
relapse, URI episode, and adherence. This diminishes
subjective variations and fosters confidence. The
investigators paid particular attention to the ethnic
background of the RCT participants, given that all the
previous four trialswere conducted in Asian countries. A
detailed critical appraisal of the trial methodology using
the currently applicable Cochrane risk-of-bias tool for
randomizedtrialsversion 2 (RoB 2) [3], issummarizedin
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Tablel Summary of theTrial

Study setting

Study duration
Inclusioncriteria

Exclusioncriteria

Recruitment procedure

Execution of thelntervention
(and Comparison)

Outcomes

Follow-up protocol

Samplesize

Dataanalysis

Comparison of groups at
baseline

Summary of results

A total of 122 Pediatrics departmentsacrossthe United Kingdom wereinvolved, 13 of which offered
specialist Pediatric Nephrology services.

February 2013 to January 2020. Follow-up was conducted for 12 months after enrolment.

Age 1-18y, with steroid sensitive nephrotic syndrome (not defined further), with >2 relapses during
thepreceding year.

Steroid resistant nephrotic syndrome (no definition specified), cyclophosphamide or rituximab
therapy (current or within the previous 3 months), daily steroid therapy, or aternate day steroid
therapy if the dose exceeded 15 mg/m?2.

A Participant Information Sheet (PIS) wasposted to families of potentially eligiblechildren,
approximately 1-2 weeksbefore scheduled clinic visits. Eligibility criteriawere assessed (althoughitis
not mentioned when and where), and participantswere recruited when they visited theclinic.

Participantswere provided trial medication (as 5mg prednisolone or placebo tabl ets) by post. They
wereinstructed to start treatment as per the number of tabl ets prescribed, for atotal of 6 days. The
dosagewas cal culated asfollows. Thosenot already taking prednisolone received 15 mg/m? (upper
limit 40 mg) per day; those a ready taking prednisolonereceived their alternate day dosage, or 15 mg/
m2 (upper limit 40 mg) per day, whichever wasgreater. Thosein the Comparison group received
placebo tabletsin an identical fashion. Participantswereinstructed to identify an upper respiratory
infectiononthebasisof presencefor >24 hoursof >2 among: sorethroat, ear ache, ear discharge, runny
nose, cough, hoarseness, or fever (tympanic temperature >37 deg C). Thosewith URI wereinstructed
to start thetrial medication.Participantswere taught toidentify arelapse defined as>3+ proteinuriaon
dipstick on 3 consecutive mornings, or the combination of generalized edemawith proteinuria>3+ on
dipstick. Therelapse was deemed to be caused by the URI, if it occurred within 14 daysof the URI
episode. Relapsesweretreated with the usual (standard-of-care) treatment for rel apses, with cessation
of thetrial medicationif required. Current therapy was escalated in those who experienced >2 rel apses
within 6 months, or unacceptable side effects of steroids; these participantsreceived anew immune-
modulator agent. Therapy wasreduced by omitting any ongoing immune-modul ator medicationin
those who experienced remission for 6 months, or unacceptabl e adverse effects of current therapy.

The primary outcome was the proportion of participantswith a URI-related relapse. Other outcomes
weretheoverall rate of relapses, need for escal ation of current therapy, reductionin current therapy,
cumul ative prednisolone dosage during 12 months, serious adverse events, adverse events, adherence
totrial medication, behaviour and quality of lifeindices, and cost.

Participants made 3-montly clinic visits. At each visit, they underwent clinical examination, and
outcomeswererecorded.

Theresearchers assumed that URI was associ ated with a50% relapseratein children with relapsing
steroid sensitive nephrotic syndrome. |n order to detect a35% rel ative reduction to 32.5%, 250
participantswere required allowing for 80% power, and 5% Type | error. They planned to enroll at
least 300 participants, making allowancefor 15% drop-out. The sample size had to beincreased to 360
during thetrial because several enrolled participantsdid not qualify to receivetheintervention (or
placebo) throughout their participationinthetrial.

I ntention-to-treat analysiswas planned, however rather than including all those who wererandomized,
datawere analysed only in thosewho qualified to receivethetria medication. Thus, childrenwho did
not experienceaURI episode during the 12 monthsfollowing enrolment (hencewereineligibleto
receivetrial medication) were excluded. A ppropriate statistical methodswere used to analyzethe data.

Mean age, gender di stribution, multiple anthropometric parameters, age at diagnosis, and duration
from previousrelapsesto randomization, and mean dose of current prednisolonetherapy, were
comparabl e between the groups. The groupsalso had similar proportionsof childrentaking no
treatment, ong-term predni solone, combination of predni solonewith immune-modulator, and only
immunomodul ator. Ethnic background of participantswasalso comparable.

Intervention vs Comparison

Primary outcome:

« Proportionwith URI related rel apse: 56/134 vs58/137
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Secondary outcomes:

*  Number of single, double, tripleand quadruple‘ URI related relapses : 36 vs41, 15vs10,4vs7,

and 1vsO0, respectively.

« Proportionwith any relapse: 91/134 vs 98/137
¢ Numberof 1,2,3,4,5and >6relapses: 28vs39, 24vs24,2vs11, 11vs14,6vs5, and 0vs5,

respectively.

« Proportionwith escalation of current immunomodul ator therapy: 72/130vs71/128

« Proportionwith reduction in current immunomodul ator therapy: 55/128 vs 62/129

¢ Median (IQR) cumulative prednisolone dosagein mg: 2060 (1128, 3355) vs 1880 (1115, 3295)
* Seriousadverseevents: No differencereported (datain aSupplementary file)

« Adverseevents: Nodifferencereported (datain aSupplementary file)

¢ Adherencetotria medication:

- Timely initiation of trial medication during URI episodes: 328/384 vs 363/407
- Median (IQR) timeto startingtrial medication: 0(0,1) vs0(0,1)
- Rateof adherence (at 3monthly intervals): Reported assimilar, but datanot shown.
« Behavior score: No differencereported (datain a Supplementary file)
« Quality of lifescore: No differencereported (datain a Supplementary file)
¢ Cost: GBP 252 vs GBP 254 (reported in another publication) [2]
Noneof thedifferenceswas stetistically significant.

Table I11. Other than lack of clarity about blinding of
outcome assessors, there were no other major concerns.

Although, there are no mgjor lacunae in the RCT, some
aspects merit consideration. The investigators chose tria
medi cation dosages based on body surface area, but did not
report thesurfaceareaof the participantsat basdineor at any
of the follow-up visits. The basis for choosng a
prednisolone dose of 15 mg/m? for six days, was not
explained.

Itisunclear why theinvestigatorsdefineda‘ URI related
relgpse’ asoccurringwithin 14 daysof aURI episode. Onthe
one hand, this wide interval is beneficid, as it would
presumably not missany URI-related relapse. On the other
hand, most URI episodes resolve within the first week of
onset, suggesting that some of the rel apses counted as URI -
related rel apses, may not havebeen so. It can also beargued
that theduration of trial therapy i.e., six daysmay havebeen
chosen to coincide with the usua upper limit of a URI
episode. Therefore, it may beworth re-examining thedatato
check whether therewas any differencein the proportion of
children experiencing rel apse within thefirst week of aURI
episode.

In this RCT, 30% of participants in the intervention
group, and 25% in the comparison group, were receiving
long-term maintenance prednisolone a the time of
enrolment. Considering the anthropometric parameters
reported, this would trandate to fairly robust dose of
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steroids. Since the maintenance doses were not ceased
duringthetridl, it issomewhat surprising that thecumul ative
median dosage of prednisoloneover theentire 12-monthtrial
period wasjust around 2gin boththegroups. Infact, atablein
thepublication reported that themean pre-trial prednisolone
dosewasonly 0.3 mg/kg on dternatedays, whichwaslower
thaninother trials. Onewondersif thiscould beareason that
55% childrenineither groupinthistria required escalation of

therapy.

Theinvestigatorsreported that thetrial concluded on 31
January, 2020. Presumably, thismeansthat thelast follow-up
visit of al children was concluded before that date. If yes,
then therewould be no COVID-19 related URI inthe study
population. However, if recruitment ended in January, 2020
withafurther 12-month follow-up, then COV I D-associated
URI could be a cause for some relapses, in which casethe
short course of low dose prednisolone may make no
difference.

The investigators assumption that 50% URI episodes
lead to relapses did not hold, as only about 20% of these
episodes led to relapse in the non-intervention arm. Some
expertsmay contend that amuchlarger ssmplesizewould be
requiredto detect clinically meaningful differenceswiththis
relatively infrequent background event rate.

In the study population, more than 50% participants
were overweight or obese. The situation may be quite
different in other population settings, which should be kept
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Tablell Critical Appraisal of the Sudy

Criteria

Response Comments

Domain 1: Risk of biasarising fromthe randomization process

Wasthe all ocation sequencerandom?

Wastheall ocation sequence conceal ed until participants
wereenrolled and assigned to interventions?

Did baseline differences between intervention groups
suggest aproblem with the randomization process?

Domain 2: Risk of biasdueto deviationsfromtheintended interventions.

Yes

Yes

No

Aninternet-based randomization program was used to
generatetheallocation sequence, athough no detailswere
specified. Randomization was stratified on the basis of
current treatment.

Theallocation sequencewasnot availableto investigators
enrollingtrial participants. At thetime of enrolment,

all ocation was donewither using theinternet program, or
by aphonecall to the coordinating centre.

Asshownin Table 1, thegroupswere comparable.
However, body surface area of participantswas not
reported.

Were participantsaware of their assigned intervention Unclear It wasreported that familiesof participating children, as

duringthetrial ? well astheinvestigatorswere blinded to the all ocation.
However, itisunclear whether they were (or remained)
blinded to theintervention after all ocation.

Were carersand people delivering theinterventionsaware Unclear Thiswasnot reported inthetrial.

of participants' assigned intervention during thetrial ?

Weretheredeviationsfrom theintended i ntervention that No

arosebecause of thetrial context?

Was an appropriate analysis used to estimate the effect of Yes Theinvestigatorsused amodified intentionto treat

assignment tointervention? analysis(asdescribedinTable1).

Wasthere potential for asubstantial impact (ontheresult)  No Therewereno protocol deviationsreportedi.e., parti-

of thefailureto analyse participantsin the group to which cipants received the medicationsas per theallocation

they wererendomized. sequence.

Domain 3: Risk of biasdueto missing outcome data

Weredatafor theoutcomesavailablefor all, or nearly all, Yes All randomized participantswho qualified to receivethe

participants randomized? trial intervention (or comparison) wereincludedinthe
analysis(of all outcomes), whereasthosewho remainedin
thetrial without receiving theintervention (or com-
parison) werenotincluded intheanalysis. Therewasa
very low drop-out rate.

Isthereevidencethat theresult wasnot biased by missing No Althoughtherewaslow attrition, no additional analyses

outcomedata? were performed to ensure that the overall result was not
biased by missing data.

Could missingnessin the outcomedepend onitstruevalue? No Theattrition rate appearsto betoo low to influencethe
overal result.

Isitlikely that missingnessintheoutcomedependedonits  No

truevalue?

Domain 4: Risk of biasin measurement of the outcome

Wasthemethod of measuring the outcomeinappropriate?  No However, all the outcomeswere patient/family reported
outcomes. Although the determination of these outcomes
isnot complex, amoderatelevel of education/
empowerment may be necessary for reliable
ascertainment and reporting.

Could measurement or ascertainment of theoutcomehave ~ Unclear Thebaselineliteracy level of parents/children wasnot

differed between intervention groups? described.

Were outcome assessorsaware of theintervention Unclear Thiswas not specifically reported.

received by study participants?

Could assessment of theoutcome havebeeninfluencedby  Yes Althoughfairly objective criteriawere used to define

Contd...
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knowledge of intervention received?

Isitlikely that assessment of the outcome wasinfluenced
by knowledge of intervention received?

Domain 5: Risk of biasin selection of thereported result

Werethedatathat produced thisresult analysed in accor- Yes

dancewith apre-specified analysisplan that wasfinalized
before unblinded outcome datawereavailablefor analysis?

Isthe numerical result being assessed likely to have been No

selected, onthe basisof theresults, from multipleligible
outcome measurements

Isthe numerical result being assessed likely to have been No

selected, onthebasisof theresults, from multipledigible
analysesof the data?

Unclear

conceptslike URI, relapse, and URI related rel apse, these
could have been influenced by knowledge of theallocation.

No datawere provided to interpret whether participants
could guesstheir allocation.

Therewere no apparent deviationsintheanalysisplan
fromthat reportedinthe Trial registration.

inmind, if trial resultsareextrapol ated to other settings.

Conclusion: Thiswell-designed RCT did not demonstrate
any benefit of administering ashort courseof prednisolone (6
daysat 15 mg/m?) at the onset of URI episodes, in children
with frequently relapsing steroid sendtive nephrotic
syndrome.
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Contemporary Researcher’s Viewpoint

Idiopathic nephrotic syndrome, characterized by heavy
proteinuria, hypoalbuminemia and edema, is the most
common chronic kidney disease of childhood [1]. Steroid
sensitive nephrotic syndrome, congtituting the magjority of
cases, is a sdf-limiting disease with favorable long-term
outcomes. However, the occurrence of frequent relapsesis
associated with significant morbiditiesduetotheillnessand
thetoxicity of medications. Even short-term useof highdose
corticosteroids has significant implications: every 1 mg/kg
increment in dose increases the risk of adverse events 2.5-
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fold, comprising of 1.4- to 3.6-fold risk of hypertension,
obesity, diabetes and fractures [2]. Therefore, preventing
frequent relapsesisamajor goal when managing nephrotic
syndrome [1]. Therapy with prednisolonein low doses on
dternate days (AD) is usualy the first strategy; however,
breakthrough relapses are common, and corticosteroid
adverse effects may necessitate use of steroid-sparing
agents[3].

Almost one-half of disease relapses are precipitated by
minor infections, usualy of the upper respiratory tract
(URTI). Encouraging findings from a prospective study [1]
were confirmed by two randomized controlled tria s(RCTS)
from South Asia that found that giving the AD dose of
prednisolonedaily for 5-7 days, beginning with the onset of
infection, reduces the risk of relapses in patients with
frequently relapsing nephrotic syndrome managed on AD
prednisolone. The placebo-controlled cross-over tria from
Sri Lankaon 48 patients [4], and the open-label RCT from
India on 100 patients [5], formed the basis for the Kidney
Diseaselmproving Globa Outcomes(KDIGO) 2012[6] and
Indian Society of Pediaric Nephrology 2021 [1]
recommendations that, in patients receiving long term
dternate-day prednisolone, the same dose should be
administered daily for 5-7 days during fever or respiratory
tract infections. Based on additional evidence from another
placebo-controlled cross-over RCT from Sri Lanka on 48
patients not on corticosteroids at the time of a similar
intervention[7], theKDIGO 2021 extended the recommen-
dation to use prednisone at 0.5 mg/kg daily for 5-7 days
during episodes of URTI and other infectionsto reduce the
risk of relapseindl patients, whether on or off corticosteroids

(8.

Results from the recent PREDNOS 2 have cast doubt
over the utility of this strategy in preventing infection-
associated relapses of nephrotic syndrome. This multi-
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center, prospective, double-blind, placebo-controlled RCT
randomized 365 patientswith relapsing nephrotic syndrome
(=2relapses/year) during 2013-2020 at 122 centersacrossthe
United Kingdom to receive either prednisoloneor matching
placebo at 15 mg/m? daily for 6 days, beginning at the start of
an URTI. Basdine characteristics and outcomes are
presented only for the 271 patients who reported
experiencing an URTI during the 1-yr follow-up. Almost half
of these patientswere on non-steroidal immunosuppression,
and 23% were off immuno-suppressive medications; one-
fifth of patients reported South Asian ancestry. Similar
proportions of patients in the prednisolone and placebo
groups experienced an infection-associated relapse (42.7%
vs44.3%) or any relapse (68.9% Vs 74.2%). Post hocanalysis
ruled out any influence of ethnicity or concomitant
immunosuppression on thedirection and size of intergroup
differences. Strengths of the PREDNOS 2 includeitslarge
size, placebo-controlled design, inclusion of diverse ethnic
groups, and generalizability to al patients with steroid-
sensitive nephrotic syndrome.

The reasons for differencesin results between this and
the prior RCTs are unclear, and may reflect variations in
patient characteristics and study methodologies. The prior
RCTs have been criticized for being single-center small
studiesthat wereat high risk of biasdueto either cross-over
or open-label design. The inclusion of participants on
levamisole in the Indian study might have introduced
heterogeneity and/or attenuated efficacy estimates [5].
However, relapseisan objective outcomethat isunlikely to
be influenced by biased assessment, and the finding of
statistically significant differences despite the small study
sizes, supports the use of the intervention. PREDNOS 2
included patientswith infrequent rel apsesaswell aspatients
with  frequent relapses managed on  other
immunosuppressive agents [9]. While this drategy
improved its generalizability, it may have attenuated the
impact of the intervention since both category of patients
may be inherently less proneto devel op relapsesfollowing
infections. Other concerns, ssemming from pragmatic
choices made when planning study methods, includeahigh
(34.7%) proportion of post-randomization exclusions, and
dependence on patient reporting for both the intervention
and assessment of outcome.

Infection-associated relapses are as relevant in
devel oped asdeve oping countries, aswasillustrated by the
reduced incidence of relapses during lockdowns imposed
during the SARS-CoV-2 pandemic [10]. Differences in
climate, hygiene and ethnicity are unlikely to influence
corticosteroid efficacy in suppressing relapses following
infections. While awaiting consensus, it appears prudent to
continueto recommend theuse of daily prednisoloneduring
episodes of URTI in patients with frequently relapsing or
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steroid-dependent nephrotic syndrome who are using
dtenate day prednisolone as maintenance therapy.
Prednisolone use should not be advocated during
infections in patients not on mainte-nance therapy with
atenate day prednisolone, nor in those receiving other
immuno-suppressive agents. Future trials should either
focus on, or examine in adequately-sized subgroups,
participants with frequent or infrequent rel apses, and those
receiving atenate day prednisolone, other agents and no

therapy.
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Pediatric Nephrologist’s Viewpoint

Globally nephrotic syndrome remains the most common
glomerular disease encountered by pediatricianswith higher
incidencereported among SouthAsians[1]. Corticosteroids
remain the first line therapy but although over 80% are
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steroid sengitive (SSNS), 50%-70% of SSNSmay evolveinto
frequent relapsers (FRNS) or steroid dependent (SDNS)
requiring multiple coursesof steroidsand predisposing them
to short- and long-term complicationsof steroid therapy [2].
Tria of long-term alternate day steroid (LTAD) at low dose
has been advocated to avoid steroid toxicity while keeping
thesechildreninremission. If thisstrategy failsthenthechild
is usually tried on various steroids sparing agent which
includes levamisole, cyclophosphamide, mycophenolate
mofetil, calcineurininhibitorsand rituximab [ 3, 4]. Despite
use of these strategies, breakthrough relapses are common
and studies have shown that nearly 50% of relapses are
triggered by vira upper respiratory infections (URTI) and
vis-avisover haf of URTI may precipitate arelapse [4-8].
Although the mechanism by which infections result in
relgpsesisnot clear, itispostulated that viral URTI resultsin T
lymphocyte up-regulation which resultsin cytokinerel ease
whichplaysakey roleininducingrelapse[9, 10]. Few studies
have dso shown that LTAD gteroid increases the risk of
adreno-cortical suppression and children with suppressed
adreno-cortical axis are at increased risk for relapse [11].
Henceincreasing the dose of steroid at onset of viral URTI
seems rational as this may attenuate the up regulation of T
cells and prevent infection associated relapses [12].
Previousstudies[13-16] primarily fromAsian continent have
consistently supported this hypothesis (Web Table 1) and
this strategy has also been endorsed by recent guideline
updates[3,4]. Kidney Disease Improving Globa Outcome
(KDIGO) glomerular disease guideline 2021 recommends
single dose daily glucocorticoids at 0.5 mg/kg/day for
episodesof upper respiratory tract and other infectionsfor 5-
7 days[4] whereas Indian Society of Pediatric Nephrology
(ISPN) guideline recommends switch to daily steroid for a
similar durationif on aternateday steroid regimeat onset of
infection [3]. Despitethis, one needsto remember that most
of the previous studies on which these endorsements are
based had various methodologica flaws including lack of
blinding, small samplesize, post-randomization exclusions
and crossover design as highlighted by the Cochrane report
[17]. Additionally, these studies did not explore the
usefulnessof increasing steroid dosefor URTI among those
on other steroid sparing agents' particularly potent agents
such as mycophenolate mofetil or calcineurin inhibitors.
Lastly, these studieswere doneamong Asians, making their
extrapolation to multi-ethnic populations tricky. With this
perspective, the pediatric nephrology community was
eagerly awaiting the outcome of the PREDNOS 2 trid
wherein they re-examined whether increasing steroids
during viral URTI decreases relapse rates in a multi-ethnic
population[18].

PREDNOS 2 had multiple strengths. It was a well
conducted study with robust trid design and their cohort
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strength far exceeded the combined number of children
recruited in the four previous studies (Web Table). This
largecohort sizeislikely to havesignificant influencein any
future meta-analysis. Additionally, unlike previous studies,
thecohort wasmulti-ethnic, included children onal type of
background treatment and systematically recorded
corticosteroid adverse eventsincluding effects on behavior.
Evidence based medicine has dways been a rapidly
changing paradigm and newer evidence through well
conducted studies with robust methodology negating
previously accepted notions is not uncommon. A recent
example in pediatric nephrology being the various RCTs
over the last decade questioning the utility of prolonged
tapering of steroidsafter first episode nephrotic syndromein
reducing subsequent relapserates[19].

K egping thesein perspective, shouldwein Indiachange
our practice of switching to daily steroid at onset of vird
URTI among FRNS/'SDNSwhich hasbeen advocated evenin
the recent ISPN guideline [3]. While acknowledging the
robust clinica designof PREDNOS2 anditslargecohortsize,
it might be ill too hasty for us to change our Indian
guidelines. Even in PREDNOS 2, lower rate of URR was
noted among South Asian popul ation; and although thiswas
not statistically significant, South Asians only comprised a
fifth of thetotal cohort and thetrial wasnot powered enough
to show significant difference among various ethnic sub
groups. Moreover, the PREDNOS 2 trid wasdonein UK,
which hasatemperate climatewhichisquitedifferent tothe
mostly tropical climate of Indian subcontinent and might
explain their significantly lower URTI episodes than those
reported from the Indian sub-continent. Etiology of the
underlying viral URTI was also not explored and one can
arguethisto beaconfounding factor astheetiologiesmight
differ between Asia and UK. Lastly, dthough URR are
common, some children do rel apsewithout any evidence of
URTIs[5,7]. PREDNOS 2 did not attempt to differentiate
between thesetwo groups at onset and it may be argued that
steroids might be more useful among those children who
have frequent URR than those who usually rel apse without
any URTIs. Hence, arepeat of PREDNOS 2 among a South
Asian populationwithahighincidenceof URTI and URRIn
atropica country might give different results. We aways
have atendency to generalize our findingsbut unfortunately
onesizefitsal formulahardly worksin medical scienceand
personalized medicineisincreasingly been recognized asthe
optimumgod [20].

Inconclusion, apragmatic approach might beto identify
thesub group of childrenwho havehigh URR andimplement
the strategy of increasing steroids during URTI attacks
among them. As the PREDNOS 2 tria did not show any
differencein side effectsbetween the steroid and the placebo
group, it might be judtified to continue the current
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recommendation of increasing steroid during URTI in our
sub-continent till availability of robust trialsfocusing on the
sub population likely to show more benefit from such

strategy.
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Pediatrician’s Perspective

The PREDNOS 2 study is a double-blind placebo control
study to evauate the usefulness of short course of steroids
during upper respiratory infections to prevent relapse in
childrenwith SSNS. The study concluded that therewasno
differenceintherel apseratesin both groups.

In my opinion, giving intermittent short course of
steroids during episodes of upper respiratory infectionswill
lead to overuse of steroids as these infections are common
and are bound to occur frequently in children attending
daycare and schoals. There should aso be clear criteriato
define upper respiratory infection asdlergic rhinitiscan be
confused asupper respiratory infectionandwill againleadto
overuse of steroids.

Relapses during upper respiratory infections does not
usually occur and aiming at reducing the risk of relapse by
giving short course of steroids for 5-6 days is not really
necessary nor is it helpful. When we weigh the risk vs
benefits, the risks of overuse of steroids and the danger of
self-medication by parentsare morethan the benefits.
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Web Tablel Summary of the Studies

Sudy, year, Typeof study Sudy population Interventionarm Control arm Outcome
sample size?

PrePREDNOS2

Mattoo et al., 2000, Singlecenterstudy Thoseonlowdose Group 1 Group2: Total number of

n=36 (not reported)

Abeyagunawardena,
etal., 2008, n=48
(40)

Gulati, etal., 2011,
n=100 (89)

Abeyagunawardena,
eta., 2017,n=48
(33)

withafollow up of 2
years wherein study
population was divi-
dedintwoarms
aternately

Singlecenter rando-
mized double-blind
placebo controlled
crossover trial. At
onset of URTI pati-
entwas randomly
dlocatedto either
place-boarm or pred
armfor thefirst viral

URTI and the other
armfor the second
viral URTI.

Singlecenter open
|abel parallel group
randomized control
trial.

Singlecenter rando-
mized doubleblind
placebo controlled
crossovertrid. If
thecriteriafor viral
URTI were met, the

patient was randomly

alocatedto either
placebo arm or pred
armfor thefirst year.
Theallocationwas

(0.5mg/kg) aldmain- At onset of vira
tenance prednisolone. URT| a/d predniso-
14 had received lonedosewas
cyclophosphamide. switchedto daily

Advised to continue
onald steroid as
before despiteviral
URTI

Included cohorts
were not on any
other immuno-
suppressant.

Those on low dose
(0.1-0.6mg/kg) ad
maintenance pred.
Included cohorts
werenot on any
other immuno-
suppressant.

Thoseon low dose

dosefor5d.

Thefirst viral infection wastreated with
placeboin 22 childrenand withpredin
18, and arelapse of NSwasseenin 10 and
four children, respectively. Asthiswasa
crossover trial, the second vird infection
wastreated with placeboin 18 children
and with prednisolonein 22. A relapse
wasnoted in nineand threechildren
respectively.

At onset of viral Advised to continue

(0.5t00.75mg/kg) URTI a/dpreddose ona/dsteroidas
aldmaintenancepre- was switched to before despiteviral
dnisolonewith daily for 7 d. URTI

vermisole (n=32) or
without levamisole
(n=68).

Those with

steroid threshold
>1mg/kgwere
excluded.

Included cohorts
were not on any
other immuno-
suppressant.

Previous SDNSbut
currently off any
immunosuppressant
for>3mo.

switched for the next year.

Ingroup 1, the 19 patientswho completed
the study received pred for thefirst year of

observation and placebo for the secondyear.

In group 2, the 14 patients who completed
the study received placebo for thefirst year

relapsesover the 2-
year periodingroup
lwas40witha
mean of 2.2 (0.87)
per patient, and in
group 2itwas99
withmean of 5.5
(1.33) per

patient (P=0.04)
48% relapseswere
noted when URTI
was treated with
placebo and 18%
relapseswere noted
when episodes
treated with extra
dose of steroid
(P=0.014).

Lower IARInthe
interventionarm
(ratedifference, 0.7
episodes/ patient
per year; 95% CI
0.3,1.1).59%
reductionin
frequency of
relapsesseenin
interventionarm
(rateratio, 0.41;
95%Cl 0.3, 0.6).
Reductionin
IARwasnot signi-
ficant among those
onlevamisoleaong
withlow dosea/d
steroid.
Withintheinter-
vention group,
65.6% did not
relapsein contrast,
t040.6%inthe

and pred for the second year. The study was control group

completedin2years.

(P=0.014).

aFinal number assessed given in parentheses.



