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Definition

* All Non-RCTs are observational studies



Main types

* Cohort studies

e Case-control studies

* Cross-sectional studies
* Clinical audits

e Systematic reviews of observational studies



RCTs are the gold standard

Meta-analysis of RCTs

Cohort studies What about the rest?

Case-control studies Waste of time??

Case series

Case reports



Basic RCT design Basic observational

Controlled experiment study de sign
Study population
Patients
andom who received
allocation treatment
Treatment

Compare outcomes

Compare
outcomes

Green, Am Journal of Kidney Diseases, 2009



Observational studies that have improved our health



Case control study
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n England and Wales the phenomenal increase in the
umber of deaths attributed to cancer of the lung pro-
ides one of the most striking changes in the pattern of
nortality recorded by the Registrar-General. For example,
n the quarter of a century between 1922 and 1947 the
nnual number of deaths recorded increased from 612 to
1,287, or roughly fifteenfold. This remarkable increase is,

whole explanation, although no one would deny that it
may well have been contributory. As a corollary, it is
right and proper to seek for other causes.

Possible Causes of the Increase

Two main causes have from time to time been put for-
ward : (1) a general atmospheric pollution from the exhaust



N l H National Heart, Lung,
and Blood Institute

Risk Assessment Tool for Estimating Your 10-year Risk of Having a

Heart Attack

Age: 50 Years
Gender: ‘® Female " Male
Total Cholesterol: 200 | mg/dL

HOL Cholesterol: 100 | mg/dL
Smoker: '® No 'V Yes
Systolic Blood Pressure: 130 | mm/Hg

Are yvou currently on any medication to treat high bleod pressure, ® Mo U Yes

Calculate Your 10-Year Risk |

Risk Score® Less than 196
Means less than 1 of 100



Framingham heart study
Massachusetts, USA

- 1948: Project to identify risk factors for heart disease

e Established after the death of President Roosevelt, from cerebral
haemorrhage with a BP of 300/190 mmHg

* Observational study: Prospective Cohort

* Mahmood et al. The Framingham Heart study, Historical perspective,
Lancet, 2014



5,200 Healthy Men and Women between 30-62 Years

* Their children and grand children: currently 3" generation

* Current sample size: approximately 15000

* Mahmood et al. The Framingham Heart study, Historical perspective,
Lancet, 2014



Because of Framingham study
* We know that High BP increases the risk of heart disease
* Cigarette smoking increases the risk of heart disease
* LDL cholesterol increases the risk

e HDL Cholesterol decreases the risk



* Want a more recent example?
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IARC Monographs evaluate consumption of red meat and processed meat



A Working Group of 22 experts from 10 countries convened by IARC

* Based on a review of >800 research papers

* Processed meat: carcinogenic to humans (Group 1)
* Colorectal cancer

* Red meat as probably carcinogenic to humans (Group 2A)
* Colorectal cancer

e Pancreatic cancer
* Prostate cancer

* “The most influential evidence came from large prospective
cohort studies”.
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IARC Monographs evaluate consumption of red meat and processed meat

Association: Yes
Cause and effect: Not sure
Awareness: Yes

Controversy: Some people have labelled it Bacon-gate!!!
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'SAFE TO SLEEP |

‘Safe to Sleep’

Public Education Campaign

Led by the Eunice Kennedy Shriver National Institute of Child Health and Human Development
in collaboration with other organizations

Home About SIDS/Safe Infant Sleep Campaign Materials Explore the C

Home 8 Printer-F

B Babies Sy
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Prone position increases the risk of SIDS

* Fleming PJ. interaction between bedding and sleeping position in SIDS: a
population based case-control study. Br Med J. 1990. Bristol, UK

* Mitchell EA. Results from the first year of the New Zealand cot death studly.
N Z Med J. 1991. Case-Control study

 Dwyer T. Prospective cohort study of prone sleeping position and SIDS.
Lancet. 1991 Tasmania, Australia

* Dwyer T et al. Prone sleeping position and SIDS: evidence from case-control
and cohort studies in Tasmania. JPCH, 1991
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* The sister of the unit had observed

* Fading away of yellow pigmentation in the skin of jaundiced babies

* When they had been a short time in the sun
* Their team conducted an observational study

* Exposed jaundiced babies and measured serial bilirubin



Case Bilirubin before | Duration of Bilirubin after

number sunlight exposure sunlight therapy
treatment Hours
(mg/dl)

1 25 2 21

2 24 3 18

3 16 2 12

4 21 2 14

5 20 2 14

13 19 4 15




Jaundice quickly disappeared Irom the exposed areas
£ skin but persisted in areas which remained in the shade.
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ig. B—Sunshine treatment of an icteric infant with jaundice of
prematurity {(case 6).



Fig. 6—Axtificial-light apparatus for cradle illumination of infants.



35 years after introduction of photherapy, there were two
RCTs

* Bryla DA, RCT of phototherapy for neonatal hyperbilirubinemia.
Pediatrics 1985

* Martinez et al. Hyperbilirubinemia in the breast-fed newborn: a
controlled trial. Pediatrics, 1993



The first RCT of sunlight for jaundice

Slusher et al, Pediatrics, 2014



Safe and efficacious

Hospital setting

Slusher et al, Pediatrics, 2014
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The NEW ENGLAND JOULNAL of MEDICINE

ORIGINAL ARTICLE 2008

Nasal CPAP or Intubation at Birth
for Very Preterm Infants

Colin |, Morley, M.D., Peter G. Davis, M.D., Lex W. Dayle, M.D
L uc P, Brion, M.D,, Jean-Michel Hascoet, M.D., and John B, Carlin, Ph.D.,
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2010 ORIGINAL ARTICLE

Early CPAP versus Surfactant in Extremely
Majority of the NICUs use CPAP Preterm Infants
evenin tiny babies now SUPPORT Study Group of the Eunice Kennedy Shriver NICHD
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Congenital diaphragmatic hernia registry,
66 centres from all over the world
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Harting and Lally, Seminars in neonatal medicine, 2014



Because of the CDH registry, we know that

Caesarean section Probably unnecessary
ECMO Probably useful
Surfactant Probably not necessary
Prematurity High mortality

Overall mortality 30%

Note the word “Probably” because the results are from
observational data



Observational studies

* Can enable change in practice
e Can generate hypothesis for RCTs
* Provide benchmarking

* Can create controversy!!



* Do the results of observational studies correlate with RCTs?



Concordance between Observational studies and RCTs

* Forty-five diverse topics were identified

* For which both RCTs (n = 240) and non-RCTs (n = 168) had been performed

 \Very good correlation between the odds ratios of RCTs and non-RCTs

* r=0.75; P<.001

* Joannidis, JAMA, 2001

Stanford University
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Odds Ratio in Nonrandomized Studies

* loannidis, JAMA, 2001
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Concordance between Observational studies and RCTs

i |
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* Before we get too excited about observational studies



Vitamin D and risk of future hypertension: meta-analysis of 283,537 participants
Meta analysis of observational studies

For each 10 ng/mL increment in baseline Vitamin D levels,
the risk of hypertension decreased by 12%

Kunutsor et al, Eur J Epidemiology, 2013

What did the RCTs find?



Meta analysis of RCTs

* 46 RCTs
* 4500 participants
* No benefit of vitamin D supplementation

e SBP: Mean difference: 0 (95% Cl: -0.8, 0.8) mm Hg
* DBP: Mean difference: -0.1 [95% Cl, -0.6 to 0.5] mm Hg

Beveridge, JAMA Intern Med. 2015 May



RCTs are the gold standard

Just to remind ourselves :
Meta-analysis of RCTs

Cohort studies

Case-control studies

Case series

Lase reports



It is also important to know that

* “A well designed observational study is preferable to a poorly
designed RCT”

 Britton A, Health Technology assessment, 1998



* Observational studies are used quite extensively in surgical field

* Reason: Surgical RCTs are challenging/difficult



BIMJ. 2002 Jun 15;324(7351):1448-51.

Randomised trials in surgery: problems and possible solutions.
McCulloch PT, Taylor |, Sasako M, Lovett B, Griffin D.




Surgery. 2009 Jun;145(6):598-602. doi: 10.1016/].surg.2009.03.008. Epub 2009 Apr 28,
Challenges in performing surgical randomized controlled trials in Japan.

Sasako M1, Kurokawa Y.

Orthop Clin North Am. 2010 Apr;41(2):145-55. doi: 10.1016/).0cl.2009.11.001.

Challenges of randomized controlled surgical trials.
Campbell AJ1, Baagley A, Van Heest A, James MA.




J Minim Invasive Gynecol, 2015 May-Jun:22(4):573-82. dat: 10.1016/jmig.2013.02.012. Epub 2015 Feb 23

Studying surgical innovations: challenges of the randomized controlled trial.
Unger CA1, Barber MD°




If surgical RCTs are challenging and rare

* Options
 Strive Hard to promote RCTs

* At the same time, conduct good quality observational studies

* | will give some of our observational studies that have improved outcomes for
our babies



We had very high incidence of VP shunt infections

Year 2002-2006
CSF Shunt 6/23
infections

(26%)

We were desperate



Antibiotic impregnated VP shunts: Meta analysis of
observational studies

e 12 studies (paediatric, adult and neonate)

* Only one was RCT

e Thomas, Lee, Patole & Rao, British Journal of
Neurosurgery, 2011



Test for overall effect Z=4.03 (P < 0.0001)

Al- VP Shunts Non AILLVP Shunts Risk Ratio Risk Ratio

_Study or Subgroup Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

2.2.1 studies in children

Agarwal 2010 0 11 5 23 2.7% 0.18 [0.01, 3.02)

Aryan 2005 1 32 7 46 4.8% 0.21 [0.03, 1.59)]

Eymann 2009 1 34 3 22 4.2% 0.22[0.02, 1.94]

Hayhurst 2008 21 214 8 77 171% 0.94 [0.44, 2.04) —_—

Kan 2007 4 80 7 80 10.7% 0.57[0.17,1.88] —

Parker 2009 16 502 64 570 22.0% 0.28[0.17,0.48] ==

Subtotal (95% CI) 873 818 61.5% 0.42 [0.23, 0.77) >

Total events 43 94

Heterogeneity. Tau*=018, Chi*=782, d=5(P=017), F= 36%

Test for overall effect. Z= 2.81 (P = 0.005)

2.2.2 studies in adults

Albanese 2009 0 6 7 12 2.9% 0.12[0.01,186]) ¢

Eymann 2008 1 171 4 98 4.3% 0.14 [0.02, 1.26]

Subtotal (95% CI) 177 110 7.2% 0.14 [0.02, 0.74] —wi———

Total events 1 1

Heterogeneity. Tau*= 000, Ch#f=001,dr=1(P=093), F=0%

Testfor overall effect Z= 2.31 (P=0.02)

2.2.3 studies in adults and children

Guierrez-Gonzalez 2010 2 72 8 47 7.7% 0.16 [0.04, 0.74]

Pattavilokam 2007 3 243 36 551 11.0% 0.19 [0.06, 0.61] ——

Ritz 2007 5 86 10 172 126% 1.00 [D.35, 2.83] — e

Subtotal (95% CI) 401 770 31.3% 0.33 [0.10, 1.15]) S

Total events 10 54

Heterogeneity. Tau* =080, Chf=6.12,df=2 (P =0.05), F=67%

Testforoveralleffect Z=1.73 (P = 0.08)

Total (95% CI) 1451 1698 100.0% 0.37 [0.23, 0.60] -

Total events 54 159

Heterogeneity. Tauw*=021, Chif=1551,df=10(P=0.11), F= 36% 0.01 01 ; 10 100

Favours AIC Favours non AIC



Antibiotic impregnated catheters have reduced the incidence of CSF
shunt infections in our unit

Year 2002-2006 [2007-2015 |Pvalue

CSF Shunt | 6/23 1/26 We don’t

infections mind!!
(26%) (4%)




Ward reduction of gastroschisis: retrospective study




Ward reduction of gastroschisis: retrospective study

Ward Silo or Odds Ratio P Values
reduction reduction
under GA

N=11 N=27
latrogenic |27% 4% 10.7 0.08
Necrosis of
bowel
TPN>60D |18% 4% 4.1 0.33
Unplanned [27% 7% 3.9 0.22
return to
theatre

Rao SC, J Paediatr Child Health. 2009




* We stopped doing ward reductions

* \We use silo reduction =)

* Since the past five years (n=50),

* No case of iatrogenic gut necrosis

* No case of unplanned return to theatre



Surgical management of perforated NEC

 We had noticed that

* Preterm infants undergoing primary peritoneal drainage for NEC Perforation
had high morbidity

* Hence, we did an observational study

* (Retrospective cohort)



Journal of Paediatrics and

Child Health
2012

doi:10.1111/].1440-1754.2011.02257 x

ORIGINAL ARTICLE

Peritoneal drainage versus laparotomy for perforated
necrotising enterocolitis or spontaneous intestinal perforation:
A retrospective cohort study

Abhijeet Rakshasbhuvankar,'** Shripada Rao,>* Corrado Minutillo,? lan Gollow® and Satish Kolar®




Primary Primary
peritoneal |laparotomy
drainage
N=19 N=20
Median
gestational |24.7 25.2
age (w)




Results

Study cohort
n=39
|
| |
MEC SIP
n=25 n=14
| |
| | | |
PD Laparotomy PD Laparotomy
n=9 n=16 n =10 n=4

Mortality Mortality Mortality Mortality
n =8 (88.8%) n=7(43.7%) n=2{20%) n=0{0%)

P=0.04 P =1.00




Peritoneal drainage versus laparotomy as initial surgical
treatment for perforated necrotizing enterocolitis or
spontaneous intestinal perforation in preterm low birth
weight infants (Review)

Rao SC, Basani L, Simmer K, Samnakay N, Deshpande G

Insufficient sample size;

2 RCTS, 195 babies;

No firm recommendations;
RCTs are needed

THE COCHRANE
COLLABORATION®

Rao, Basani, Simmer, Samnakay, Deshpande, 2012



Meta analysis of RCTs and observational studies

PD LAP Odds Ratlo Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Moss rct 2006 19 55 22 62 28.3% 0.96 [0.45, 2.05) .
Tepas prosp/cohort 2006 14 33 12 32 14.6% 1.23 [0.45, 3.32) -t
Rees rct 2008 14 3s 11 33 142% 1.33[0.50, 3.59) SR
Blakely prosp/cohort 2005 43 80 33 76 32.7% 1.51[0.81, 2.85) .
Moss prosp cohort, 2006 29 70 7 47 10.2% 4.04([1.59, 10.28] ——
Total (95% CI) 273 250 100.0% 1.55 [1.08, 2.22] <
Total events 119 85
Heterogeneity: Chi* = 5.88,df = 4 (P = 0.21), P = 32% 5 t : i
Test for overall effect: Z = 2.38 (P = 0.02) 001 O'IF”O,S pol':avors wlo 100

Peritoneal drainage was associated with increased odds of mortality

Sola et al, J Surg Res. 2010



* We rarely do primary peritoneal drainage as a definitive treatment

e Our outcomes have been better (an audit is underway)



Current situation

* Nine of ten publications describe observational research

Von EIm, BMJ, 2007

* RCTs constitute less than 5% of all biomedical articles
John loanidis, Lancet 2014
* 9 of 10 research papers published are observational

Stefania Boccia, Eur J Public Health. 2015



What it means?

* Whether we like it or not, observational studies are here to stay

* It is better to improve the quality of conduct and reporting



Use STROBE guidelines for reporting observational studies

* The Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) statement

Epidemiology. 2007



Use MOOSE guidelines for reporting Meta analyses of
observational studies

* Meta-analysis Of Observational Studies in Epidemiology (MOOSE)

JAMA. 2000 Apr 19
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Conclusions

* Do not despair if you cannot do an RCT

* Well designed observational studies can improve outcomes
* Need to be conducted with the same rigour as RCTs

* Know the strengths and limitations of observational studies

e Should be considered as complimentary, not rival to RCTs

* Ligthelm, R, Clinical therapeutics, 2007



Thank you



