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HSP therapy: have we come far?
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1837 (Schönlein)
•Cream of tartar water
•Ammonium acetate 
•Dandelion extract 
with rhubarb & tartar

•Calamus with 
ammonia

•Ammonium succinate
•Bitter tea with car, 
bened, or vermouth

1874 (Henoch)
•Opium
•Emulsion of sweet 
almond oil and milk

•Castor oil
•Chloral hydrate 
•Calomel
• Ice to the abdomen
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1950s
•Corticosteroids?
•ACTH

Why study HSP?
• Most common vasculitis of childhood
• 8-20/100,000 children annually 
• 49% of US childhood vasculitides 
• Chronic renal failure

• No consensus for therapy
• Few experimental studies

Granular mesangial 
pattern of IgA 

immunofluorescence



HSP - self limited?
• Only if you don’t mind suffering for 2-3 weeks
• Renal involvement in 60%

• 20% may develop RPGN
• 40% - 70% of pregnancies complicated by:

– Hypertension
– Proteinuria
– Pre-eclampsia
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Inpatient HSP: A role for 
corticosteroids?

Objectives: To compare HSP outcomes of children who 
receive corticosteroids (CS) vs no CS 

Primary outcome: Length of hospitalization 
Secondary outcomes: 

• Use of parenteral nutrition
• Admission to the intensive care unit (ICU)
• Surgery (abdominal, open biopsy, or 

arthroscopy)
• Abdominal imaging (x-rays, CT scans, U/S)
• Endoscopy
• Renal biopsy 
• Initiation of analgesics after hospital day 1

Methods (1)

Data source: PHIS database
•Administrative database 

•Level 1 data (demographics, primary diagnosis 
and procedure codes)
•Level 2 data (all ICD-9-CM diagnosis and 
procedure codes, specific financial and 
utilization data, including pharmacy and 
imaging) 

•Inpatient data from 35 pediatric hospitals
•2000-2006
•200 hospital-years



Methods (2)
Subjects:
Inclusion criteria

•<18 years of age with an ICD-9-CM diagnosis indicating 
“HSP” (code 287.0) 
•Admission between Jan 1, 2000 & Dec 31, 2006 

Exclusion criteria
•Any HSP in a 6 month look-back period 
•Diagnosis of another rheumatic condition (Wegener’s 
granulomatosis, Lupus, JDMS, or Polyarteritis nodosa) 

Exposure:
•CS use - administration of CS on hospital day 1 

Methods (3)
Analysis:
1) Developed a propensity score for the probability of CS-

exposure
Estimated using multivariable logistic regression with pre-

specified covariates 
• Admission diagnosis of HSP
• Demographics (age, sex, race)
• Analgesics use (on the first day)
• Discharge month and year

2) Matched CS-unexposed and CS-exposed HSP patients by 
the propensity score (2:1 matching)

3) Outcomes assessed with logistic and linear regression 
using matched pairs

Confounding by indication



Propensity Score Matching

Breaks the 
association between 
treatment likelihood 
and severity of 
condition …

Heterogenous 
Confounding by Indication

Unlike other sources of 
confounding, we have some 
insights about the 
mechanisms by which 
confounding by indication 
occurs, namely prescribing 
health care professionals have 
views about:

• The efficacy of a drug

• The safety or cost of a drug

• The prognosis for the 
condition

These views, in turn, create a 
range of severity--treatment-
likelihood associations

Heterogenous 
Confounding by Indication

We hypothesize that the pattern 
of the severity--treatment-
likelihood association varies 
from hospital-to-hospital, based 
on:

• Evidence from this study

• Sociology of “thought leaders”

• Clinical experience

This hypothesis encourages the 
main analysis to be conditional, 
in that the severity--drug-
exposure will vary by site, so 
the drug--outcome would, too.



Variation in CS use between hospitals in 

case-mix adjusted model
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Adjusted Model

Heterogenous 
Confounding by Indication

Conditional Propensity Score:

• Score estimated for 3 strata 
of hospitals, based on 
proclivity to use CS

• Matching constrained to 
occur  only within these strata

Patients

128 (34)696 (39)824 (38)Admission diagnosis of HSP, 
N (%)

4 (2-66)3(2-94)3 (2-94)Length of stay in days,  
median (range)

95 (25)399(23)494 (23)Race, Nonwhite, N (%)

232 (62)1,042 (59)1,274 (60)Male, N (%)

7 (1-17)6 (0-17)6 (0-17)Age in years,  median (range)

Demographics

Readmission
N=373

1st Admission
N=1,768

All Subjects
N=2,141



Balanced covariates in matched 
cases and controls

252 (58)

193 (45)

90 (21)

256 (60)

6.9+3.8

Cases
N=430

0.84536 (58)Analgesics on hospital 

day 1

0.49387 (42)Admission diagnosis of    
HSP, N (%)

0.77200 (22)Race, nonwhite N(%)

0.94548 (59)Male, N(%)

0.687.0 + 3.8Age, mean + SD

P-value
Controls

N=924

*Cases and controls also balanced for discharge mon th and year

Outcomes: CS-treated 
versus untreated HSP patients
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1.06 (0.77, 1.45)Analgesics*

0.48 (0.24, 0.95)Imaging

0.25 (0.09, 0.68)TPN

0.98 (0.65, 1.49)ICU care

0.95 (0.44, 2.05)Renal biopsy

0.19 (0.07, 0.52)Endoscopy

0.39 (0.19, 0.81)Surgery

Odds ratio (95%CI)
CS on day 1

Outcomes: CS-treated 
versus untreated HSP patients

Shorter length of stay by 1.1 days (95% CI: -1.8,  -0.3)

*Initiated after hospital day 1



Limitations

1. Outpatient data not captured 

2. Only capture ICD-9-CM coded diagnoses

3. Potential for: 
• Misdiagnosis by clinicians
• Miscoding during abstraction

4. Can’t capture mild recurrences
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