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Abstract

Background: Among children who suffer from acute recurrent pancreatitis (ARP) or chronic
pancreatitis (CP), acute pancreatitis (AP) episodes are painful, often require hospitalization, and
contribute to disease complications and progression. Despite this recognition, there are currently
no interventions to prevent AP episodes. In this retrospective cohort study, we assessed the impact
of pancreatic enzyme therapy (PERT) use on clinical outcomes among children with pancreatic
sufficient ARP or CP.

Methods: Children with pancreatic sufficient ARP or CP in the INSPPIRE-2 cohort were
included. Clinical outcomes were compared for those receiving versus not receiving PERT, as well
as frequency of AP before and after PERT. Logistic regression was used to study the association
between development of AP episodes after starting PERT and response predictors.

Results: Among 356 pancreatic sufficient participants, 270 (76%) had ARP and 60 (17%)
received PERT. Among those on PERT, 42% did not have a subsequent AP episode, during

a mean 2.1 years of follow-up. Children with a SP/NK1 mutation (p=0.005) and those with
ARP (compared to CP, p=0.008) were less likely to have an AP episode after starting PERT.
After initiation of PERT, the mean AP annual incidence rate decreased from 3.14 down to 0.71
(p<0.001).

Conclusion: In a retrospective analysis, use of PERT was associated with a reduction in the
incidence rate of AP among children with pancreatic sufficient ARP or CP. These results support
the need for a clinical trial to evaluate the efficacy of PERT to improve clinical outcomes among
children with ARP or CP.

Keywords
acute pancreatitis; pancreatic enzymes; PERT,; pediatrics; chronic pancreatitis
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INTRODUCTION

Pediatric pancreatitis is associated with high medical, surgical, financial, and social
burden(1). While adult risk factors for pancreatitis consist primarily of lifestyle choices

such as smoking and alcohol exposure (2), the etiologies associated with pediatric ARP

and CP most commonly involve genetic factors (3). Despite our understanding related to

the burden of disease and its underlying causes, a lack of preventative therapy means the
incidences of acute recurrent pancreatitis (ARP) and chronic pancreatitis (CP), as defined by
the INternational Study Group of Pediatric Pancreatitis: In Search for a CURE (INSPPIRE)
(4) have increased over the last decade (5)

In children with ARP or CP, acute pancreatitis (AP) flares are a main source of disease
burden — causing pain, hospitalization, and missed school and work(1) — and likely
contribute to disease progression(6). Among children with AP, the progression from ARP
to CP can occur rapidly with a median interval from the initial AP attack to CP of 4 years
(7, 8). Furthermore, similar to adults with CP, approximately one-third of children with CP
progress to exocrine pancreatic insufficiency (EPI)(9, 10), many within six years of their
initial AP episode(7). Despite the high disease burden associated with pediatric pancreatitis,
and the rapid progression from AP to CP, we have no proven treatments that can halt or
delay the disease progression.

Multiple interventions have targeted pain in CP (11, 12), with pancreatic enzymes therapy
(PERT) being among the most studied interventions(13). The rationale for PERT use in ARP
or CP is to create negative feedback inhibition. Cholecystokinin releasing factor (CCK-RF)
is stimulated by nutrients in the intestine, leading to cholecystokinin (CCK) activation

and pancreatic stimulation(14). Exogenous PERT is thought to inactivate CCK-RF and
thereby lower CCK secretion and pancreatic exocrine activity, theoretically decreasing a
pain stimulus (15). Despite the theoretical mechanism, a meta-analysis of five studies that
compared PERT versus placebo in adults with CP found no efficacy for PERT in alleviating
abdominal pain(16). However, there have been no prior studies looking at negative feedback
inhibition nor the potential role of PERT reducing subsequent episodes of AP or impacting
progression from ARP to CP in children.

Although evidence supporting the efficacy of PERT is lacking, the use of PERT among
children with pancreatic sufficient ARP or CP is not uncommon, occurring in nearly 20%
of these patients(10). In this analysis, we assessed the impact of PERT on clinical outcomes
among children with pancreatic sufficient ARP or CP in the INSPPIRE-2 dataset. The
primary aim of the study was to determine if PERT use decreased the incidence rate of AP
among children with ARP or CP.

METHODS

The methods and protocols for INSPPIRE have been thoroughly described previously(17,
18). The INSPPIRE-2 cohort includes patients from 22 tertiary care centers in four
countries, funded by the Consortium for the Study of Chronic Pancreatitis, Diabetes and
Pancreatic Cancer (CPDPC)(19). Standard INSPPIRE definitions for AP, ARP and CP
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were previously described(4). Progression from ARP to CP, or development of EPI and/or
diabetes, is based on the clinical judgement of each treating physician but there is no
mandated approach to screening for these clinical outcomes. All centers have obtained local
institutional review board approval or the equivalent for their country prior to enrolling
subjects. Consent was obtained from the parents of participants less than 18 years and
directly from participants 18 years or older. Children gave assent at the age specified

by the local institutional review board. All data was entered into the CPDPC’s central

data management center. Children with ARP or CP enrolled in the INSPPIRE-2 registry
from July 15t 2017, through May 13, 2022, were included for analysis. Participants were
analyzed as ARP or CP based on characterization at end of the study period.

For this analysis, pancreatic sufficiency was based on clinical documentation. Patients

with fecal elastase levels consistent with exocrine insufficiency (<200ug/g stool) prior

to initiating pancreatic enzymes, or within 6 months of initiating pancreatic enzymes,

were excluded. The indication for starting PERT in pancreatic sufficient subjects was not
available. Frequency of AP episodes and clinical outcomes related to disease burden were
collected as previously reported (10). Briefly, patient and physician questionnaires assessed
the following: i) abdominal pain associated with pancreatitis within the past year; ii) severity
and pattern of the abdominal pain; iii) number of pain-related emergency room (ER) visits
and hospitalizations; iv) pain interference in several life domains; v) days of school missed;
and vi) medications specifically used for pain. Subjects rated pain severity using a 0-10
numeric scale with accompanying Wong-Baker Faces scale(20). The impact of pain on the
six domains was queried utilizing a 5-point Likert scale(21). Surgical history as it pertains to
this cohort includes only operations (e.g. cholecystectomy) and does not include ERCP.

STATISTICAL ANALYSES

Descriptive statistics were used to summarize participant demographics, risk factors and
clinical outcomes, including mean, standard deviation (SD) and interquartile range (IQR) for
continuous variables, and frequencies for categorical variables. Our first analysis focused on
comparing the group with ARP or CP on PERT to those not on PERT within INSPPIRE to
determine whether the groups differed in any significant way. The second analysis compared
ARP subjects on PERT against CP subjects on PERT. Lastly, we compared the AP incidence
rate between ARP subjects who developed additional AP episodes after starting PERT,

as well as evaluating the clinical characteristics of those subjects without additional AP
episodes after starting PERT. Fisher’s exact test was used to compare categories variables
between groups and assess the association between categorical variables. Wilcoxon rank-
sum test was used to compare continuous variables between groups. Logistic regression was
used to study the association between development of additional AP episodes after starting
PERT and predictor variables. For the multivariate analysis, we screened the candidate
covariates using univariate logistic regression at the significance level of 0.05, and then
applied stepwise model selection procedure with the significance level of 0.05 to build the
multivariate inferential model. As disease category (ARP or CP) was of particular interest,

it was directly included in the multivariate model without performing variable selection. A
p-value of < 0.05 was denoted as statistically significant. The statistical analysis was carried
out using R version 4.1.0 (http://www.R-project.org).
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RESULTS

There were 356 pancreatic sufficient children within the INSPPIRE-2 cohort (N=812)
available for inclusion. Among those participants, 270 (75.8%) had ARP and 86 (24.2%)
had CP. Sixty (16.9%) received PERT and 296 (83.1%) did not receive PERT. All patient
with CP were diagnosed based on the combination of imaging findings,end organ sequelea
and pain patterns per INSPPIRE criteria(4, 18). Demographics, categorized by enzyme use,
are shown in Table 1 with no significant differences between the groups noted.

Among all participants, those with a PRSS1 (cationic trypsinogen) mutation were more
likely to have received PERT (p=0.008) (Table 2). Previous surgical history, other common
genetic risk factors for pancreatitis and pancreas divisum were not associated with PERT
use. Of note, among participants with CP, those with obstructive factors (defined as ductal
stricture or presence of stones) were less likely to receive PERT (p=0.038), but this
association was not seen among those with ARP or in the total cohort (Table 2). Pain,
number of ER visits, number of hospitalizations and number of days of school missed were
not associated with the initiation of PERT (Supplemental Table 1). There was only one
patient that developed diabetes during the study period.

Among those participants who received PERT, 32 (53%) had ARP and 28 (47%) had CP.
There were no demographic differences among those with ARP compared to those with CP.
The demographics of those children on PERT is shown in Supplemental Table 2.

Among those who started PERT during the study period, 25 (42%, 19 ARP, 6 CP) did not
have an additional episode of AP after starting PERT during a mean follow up of 2.1 years
(IQR =(1.03, 2.75)); 35 (58%, 13 ARP, 22 CP) children who were on PERT had at least one
additional episode of AP over a similar amount of follow up time (mean 3.05 years, IQR =
(1.45, 4.27), p=0.156). As shown in Supplemental figure 1, the mean number of AP episodes
before PERT was significantly higher (3.78 episodes for those with ARP and 3.79 episodes
for those with CP) compared to after the intiation of PERT(0.91 episodes for those with
ARP and 2.32 episodes for those with CP), highlighting the overall decrease in AP episodes
after the initiation of PERT. Amongst children on PERT, those with no additional AP
episodes did not have a mean difference in interval from first AP episode to PERT initiation
compared to those that had one or more additional AP episodes after starting PERT (2.66
years vs 2.36 years, p=0.653) or number of AP episodes prior to starting PERT (3.56 vs
3.94, p=0.945). Children with a SPINK1 (Serine protease inhibitor Kazal-type 1) mutation
were less likely to have any additional AP episode after initiation of PERT (p=0.008),

while no significant difference was observed among those with a positive pancreatic surgical
history (p=1), PRSS1 mutation (0.111), CFTR (cystic fibrosis transmembrane conductance
regulator) mutation (p=0.734), CTRC (chymotrypsin-C) mutation (p=0.289), obstructive
factors (p=0.527) or pancreas divisum (p=0.281) (Table 3).

Children reporting either constant pain (p=0.037) or episodic pain (p=0.034) prior to
initiating PERT were statistically more likely to have a subsequent AP episode after
initiating PERT. Other pain variables, including intense episodic pain (p=0.073), pain
impacting activity (p=0.067) and pain impacting socialization (p=0.067) all trended towards
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being associated with increased risk for subsequent AP episodes but did not reach statistical
significance (Table 4).

After univariate analysis (Table 3), two covariates remained significant predictors of
developing subsequent AP episodes while on PERT: subject’s cohort status (ARP or CP) and
the presence of a SP/INKI mutation (Table 5). CP patients were 9.47 times more likely to
have subsequent AP episodes compared to ARP patients on PERT (p=0.008). Patients with
a SPINKI mutation were less likely to experience additional episodes of AP after starting
PERT while holding other covariates constant (OR=0.53, p=0.005). Given the significance
of the SP/INK1 findings, we looked further to see if there was anything else different about
this subgroup. We found that only 7% of Hispanic or Latino subjects were SPINKZ positive
compared to 36% of the rest of the cohort (p<0.001). Among the 57 subjects with a SPINK1
mutation in our cohort, 19 (33%) had one additional mutation (2 with PRSSZ mutation, 16
with a CFTR mutation and 3 with a C7RC mutation).

Among children who took PERT during the study period, the annualized incidence rate of
AP decreased significantly. Prior to starting PERT, the mean annual incidence rate for of
AP episodes was 3.14 (IQR = (1.11, 4.13)) which decreased significantly to 0.71 (IQR =

(0, 1.22). As shown in Figure 1, in the full study cohort of children with ARP or CP, the
mean annual incidence rate of AP episodes decreased by 2.44 episodes per year (p <0.001)
after the initiation of PERT. Evaluating just those children with CP, the mean number of AP
episodes decreased by 2.18 episodes per year (p=0.001), while among children with ARP,
this decrease was more pronounced at 2.66 episodes per year (p<0.001). Of note, during the
study time frame, there were 89 study partcipants with EPI on PERT. Among this subgroup,
annual incidence rate was 3.06 episodes per year prior to PERT with a significant decrease
to 0.46 episodes per year afterwards (p <0.001).

DISCUSSION

To our knowledge this is the first study to evaluate the clinical impact of PERT use on
children with pancreatic sufficient ARP and CP. As an analysis of the INSPPIRE-2 cohort,
our study uses the largest available study population of children with ARP or CP. In our
cohort, children with both ARP and CP had a significantly lower rate of AP episodes

after starting PERT than before. This study has clinical implications as the use of PERT is
currently not recommended in consensus guidelines for the management of pediatric ARP
and CP unless EPI is present(22), based largely on adult literature showing a lack of efficacy
for pancreatic enzymes to treat pain(23). However, within our cohort, comprised of children
cared for at tertiary centers with dedicated pediatric pancreatologists, nearly 17% of children
with pancreatic sufficient ARP and CP were treated with PERT, highlighting the need to
better understand the potential impact of this intervention on clinical outcomes. This is likely
due to the theoretical benefit of negative feedback inhibition where pancreatic enzymes may
lead to decreased CCK secretion(15), as well as a desire to maximize growth and nutrition
among children, as well as its favorable safety profile.

Off-label use of PERT to treat ARP and CP in adults is frequently observed among those
patients experiencing more severe disease evident by increased pain symptoms(16). Our
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data, however, showed no association between measures of disease burden and use of PERT.
Specifically, there was no association observed between pain scales and decision to initiate
PERT, nor was any association observed between frequency of ER visits, hospitalizations

or days of school missed. This data highlights that while pain is the primary marker

of disease burden among adults, other clinical outcomes may be better suited to assess
disease burden among children. The only variable that was positively associated with PERT
use was the presence of a PRSSI mutation. This may be due to previous findings from
INSPPIRE showing that patients with a RSS2 mutation were more likely to progress
rapidly from ARP to CP(7) or provider perception that the physiologic impact of the gain of
function mutation resulting in increased conversion of trypsinogen to trypsin may be more
susceptible to negative feedback inhibition. Additionally, non-enteric coated enzymes are the
preferred PERT for pain management in adults(16), yet only two subjects in our cohort were
prescribed a non-enteric coated pancreatic enzyme formulation suggesting pain management
was not the primary factor in initiating PERT.

Among the 60 patients on PERT, there were no observed differences when categorized by
ARP or CP. Instead of observing a disproportionate number of children with CP on PERT,
we observed that 47% of patients on PERT had CP, mirroring the proportion of subjects with
CP within the INSPPIRE-2 cohort(10). This once again highlights that a lack of meaningful
medical intervention and concerns related to disease progression, rather than disease burden,
may be driving the decision to initiate PERT in this population.

A key observation from this study is that 42% of participants started on PERT experienced
no additional AP episodes during the follow up period. Importantly, follow up time, age

at first AP episode and number of AP episodes were not different between subjects who
did have additional AP episodes after starting PERT vs subjects who did not, favoring
against temporal or indication bias. Presence of ARP or SP/NK1 positivity were associated
with a lack of subsequent AP episodes after PERT were started. The association with

ARP suggests that PERT may be more efficacious for preventing AP earlier in the disease
course, before progression to CP. The connection between SP/NK1 and PERT response is
less clear and further analysis showed no additional association with other key variables
(such as additional genetic mutations) or clinical outcomes. SP/NKZ mutations are felt to
alter protease/antiprotease balance due to decreased inactivation of intrapancreatic trypsin.
PRSS1, CTRCand CFTR mutations are believed to increase the risk of pancreatitis via
mechanisms that result in increased conversion of trypsinogen to trypsin, while the role of
the SPINK1 protein is more protective after trypsinogen is activated to trypsin (24). As such,
one possible explanation is that PERT may lead to upregulation of SP/NK1-independent
protective pathway leading to decreased autoactivation of trypsinogen and/or increased
degradation of trypsin. Both of these observations require validation in future studies and
deserve additional consideration to determine the mechanism of response.

Very relevant to clinical care, those patients reporting either constant or episodic pain

prior to starting PERT were more likely to have subsequent AP episodes after PERT was
started. Other pain symptoms such pain impacting socialization or physical activity were
not significantly associated with development of future AP episodes after PERT was started.
This is further evidence that PERT is not an effective pain intervention for ARP or CP, as
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has been reported in adult studies (13). More importantly, given that those with ARP were
less likely to have a subsequent AP episode, and the presence of pain is more likely to
result in further AP episodes, this data again suggests that intervention early in the disease
progression may be more efficacious.

The most important finding from this study is the decreased incidence rate of AP episodes
after the initiation of pancreatic enzymes. Participants in our cohort experienced a highly
significant decreased rate of AP episode after starting PERT, which was slightly more
pronounced among those with ARP than with CP. Given the mean age at first AP episode in
our cohort was approximately 9.5 years of age, the lifelong implications could be immense
and further underscores that earlier intervention is likely needed to impart long-term clinical
impact. Repeated bouts of AP are believed to result in cumulative damage leading to
chronic pancreatitis(25, 26). Therefore, any intervention leading to decreased frequency of
AP episodes may slow, or even prevent, disease progression to CP and it sequalae including
diabetes, EPI and chronic pain. While we also saw a significant difference in the incidence
rate of AP among those with EPI, it is difficult to know if this is because of the impact

of PERT or due to acinar cell injury that no longer has the ability to elicit an AP event.
Furthermore, given the number of variables between the two groups, a direct comparison of
the incidence rates between those with EPI compared to those that were PS on PERT was
not possible.

As a retrospective, observational study, the study has limitations. Notably, pancreatic
sufficiency was defined clinically; not every patient had a fecal elastase or other objective
measure of pancreatic function. All data in the INSPPIRE-2 reflects provider preference

and as such, data such as genetic testing and diabetes screening is not uniformly obtained.
Additionally, progression from ARP to CP is based on real-life clinical follow-up and
therefore it is possible that progression to CP may have occurred in a small subset of patients
categorized as ARP over the two-to-three year study period. Furthermore, dosage, frequency,
compliance rates and indication for PERT were provider specific and not available, so

the possibility of dose-response could not be investigated. Although different formulations
of PERT were reported, the small n-value for some formulations prohibited the ability to
perform an active comparator analysis or other more rigorous study designs. Finally, the
retrospective review of INSPPIRE-2 required a pre-post study design that is inherently

a less rigorous methodology as compared to randomized controlled trials, but is a well-
recognized approach to determine temporal association between exposure and outcome

and to inform future studies. Despite these limitations, our data shows a clear signal of
clinical improvement among those children with pancreatic sufficient ARP and CP who
were started on PERT. The limitations of this study result in a relatively weak level of
evidence that should not change clinical management but rather inform future studies. Given
the lack of any approved intervention, the safety profile of PERT, along with the significant
lifetime disease burden for these children, it is necessary to study the potential of PERT to
improve clinical outcomes among children with ARP and CP in a prospective, multi-center,
randomized, placebo-controlled interventional trial that will inform future clinical care.
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CONCLUSION

In a retrospective analysis, use of PERT by children with pancreatic sufficient ARP or

CP was associated with decreased annual incidence of AP. In a subset of patients, no
additional AP episodes were experienced after initiating enzymes, which was more common
among those with ARP. This work suggests a clinical trial is warranted to prospectively
determine the impact of PERT on pancreatic sufficient ARP and CP in children, focusing on
intervention early in the disease course.
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What is known:

. Children with acute recurrent or chronic pancreatitis suffer significant
morbidity
. Currently there are no therapies to prevent episodes of pancreatitis in children

What is new here:

. In a retrospective cohort, children started on PERT experience fewer episodes
of acute pancreatitis

. Over 40% of children started on PERT experience no additional pancreatitis
episodes over the next two years

. A clinical trial is required to determine the efficacy of PERT to prevent
episodes of pancreatitis in children
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Figure 1:
Box and whiskers plot showing significant decrease in annual incidence rate of AP before

and after initiation of pancreatic enzymes among children with ARP and CP
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Demographics of the INSPPIRE-2 cohort with clinically defined pancreatic sufficiency.

Table 1:

No Enzymes On Enzymes
(N=296) (N=60) Prvalue
Gender
Number of Response 296 60 0.204
F 150 (50.7 %) 36 (60.0 %)
M 146 (49.3 %) 24 (40.0 %)
Age at 1st AP
Number of Response 296 60 0.497%
0-5 years 53 (17.9 %) 16 (26.7 %)
6-12 years 163 (55.1 %) 27 (45.0 %)
13+ years 80 (27.0 %) 17 (28.3 %)
Mean (SD) 9.66 (4.14) 9.20 (4.49)
Median (Q1-Q3) 10.00 (6.00-13.00)  10.00 (5.00-13.00)
Race
Number of Response 296 60 0.637
Black or African American 17 (5.7 %) 2 (3.3%)
Other 66 (22.3 %) 11 (18.3 %)
White 213 (72.0 %) 47 (78.3 %)
Ethnicity
Number of Response 294 60 0.873
Hispanic or Latino 79 (26.9 %) 15 (25.0 %)
Not Hispanic or Latino 215 (73.1 %) 45 (75.0 %)
BMI (%)
Number of Response 290 59 0.864
Mean (SD) 69.33 (180.73) 63.44 (32.01)

Median (Q1-Q3)

61.77 (25.25-94.46)

77.00 (29.70-89.06)

*
The p-value of Age at 1st AP was derived by considering age at 1st AP as a continuous variable.
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Summary of Univariate Analysis (AP-PERT represents those patients started on PERT without subsequent
pancreatitis episode(s), AP-PERT-AP represents those patients who had additional episode(s) of pancreatitis

after starting PERT)

AP-PERT  AP-PERT-AP
P-value
(N=25) (N=35)
PRSS1
Number of Response 18 27 0.111
Positive 3(16.7%) 11 (40.7%)
Negative 15 (83.3%) 16 (59.3%)
CFTR
Number of Response 13 28 0.734
Positive 4(30.8%) 11 (39.3%)
Negative 9 (69.2%) 17 (60.7%)
CTRC
Number of Response 14 25 0.289
Positive 2 (14.3%) 1 (4.0%)
Negative 12 (85.7%) 24 (96.0%)
SPINK1
Number of Response 19 29 0.008
Positive 8 (42.1%) 2 (6.9%)
Negative 11 (57.9%) 27 (93.1%)
Obstructive Factors
Number of Response 25 35 0.527
Yes 4 (16.0%) 9 (25.7%)
No 21(84.0%) 26 (74.3%)
Pancreas Divisum
Number of Response 25 35 0.281
Yes 2 (8.0%) 7 (20.0%)
No 23(92.0%) 28 (80.0%)
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Table 4:
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Association between pain symptoms before starting pancreatic enzymes and subsequent episodes of acute
pancreatitis after starting pancreatic enzymes (AP-PERT represents those patients started on PERT withou
subsequent pancreatitis episode(s), AP-PERT-AP represents those patients who had additional episode(s) of
pancreatitis after starting PERT)

AP-PERT AP-PERT-AP
P-value
(N=25) (N=35)
Abdominal Pain Frequency
Number of Response 22 30 0.392
Less than once a month 15 (68.2 %) 16 (53.3 %)
At least once a month 7 (31.8 %) 14 (46.7 %)
Temporal nature - Constant
Number of Response 23 30 0.037
Yes 3(13.0 %) 12 (40.0 %)
No 20 (87.0 %) 18 (60.0 %)
Temporal nature - Episodic
Number of Response 22 29 0.034
Yes 16 (72.7 %) 28 (96.6 %)
No 6 (27.3 %) 1(3.4 %)
Intensity - Constant
Number of Response 25 35 0.077
No or little pain (<=2) 7(28.0 %) 3(8.6 %)
More pain (>2) 18 (72.0 %) 32 (91.4 %)
Intensity - Episodic
Number of Response 25 35 0.073
No or little pain (<=2) 5 (20.0 %) 1(2.9 %)
More pain (>2) 20 (80.0 %) 34 (97.1 %)
Pain Impact - Enjoyment
Number of Response 25 35 0.296
Not at all or a little 14 (56.0 %) 14 (40.0 %)
Somewhat or quite a bit 11 (44.0 %) 21 (60.0 %)
Pain Impact - Concentration
Number of Response 25 35 0.116
Not at all or a little 15 (60.0 %) 13 (37.1 %)
Somewhat or quite a bit 10 (40.0 %) 22 (62.9 %)
Pain Impact - Activities
Number of Response 25 35 0.067
Not at all or a little 15 (60.0 %) 12 (34.3 %)
Somewhat or quite a bit 10 (40.0 %) 23 (65.7 %)
Pain Impact - Recreation
Number of Response 25 35 0.115
Not at all or a little 16 (64.0 %) 14 (40.0 %)
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AP-PERT AP-PERT-AP bovalue
(N=25) (N=35)
Somewhat or quite a bit 9 (36.0 %) 21 (60.0 %)
Pain Impact - School
Number of Response 25 35 0.116
Not at all or a little 15 (60.0 %) 13 (37.1 %)
Somewhat or quite a bit 10 (40.0 %) 22 (62.9 %)
Pain Impact - Socialization
Number of Response 25 35 0.067
Never or rarely 15 (60.0 %) 12 (34.3 %)
Somewhat or often 10 (40.0 %) 23 (65.7 %)
Pain impact score
Number of Response 24 31 0.233
Mean (SD) 1.34 (1.67) 1.82 (1.48)
Median (Q1-Q3) 0.00 (0.00-3.13)  2.00 (0.00-3.09)
Number of ER Visits Past 12 Months
Number of Response 18 22 0.378
Mean (SD) 2.56 (2.59) 3.45 (3.17)
Median (Q1-Q3) 2.00 (1.00-3.00)  3.00 (1.00-4.00)
Number of Hospitalizations Past 12 Months
Number of Response 18 19 0.498
Mean (SD) 2.33 (2.50) 2.63 (2.14)
Median (Q1-Q3) 2.00 (1.00-3.00)  2.00 (1.00-4.00)
Number of days of School Missed Last month
Number of Response 14 21 0.852
Mean (SD) 2.50 (3.23) 2.67 (4.22)

Median (Q1-Q3)

0.00 (0.00-6.00)

0.00 (0.00-5.00)
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Table 5:

Odds ratios from multivariant analysis.

Odds Ratio (95% CI) p-value

Cohort - CP

SPINKT1 - Positive

9.474 (1.796, 49.976)  0.008
0.053 (0.007, 0.422) 0.006
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