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Methods S1: Methods used to review and select conditions associated with cystic fibrosis.

To identify cystic fibrosis-related conditions, we performed a literature search designed to find
literature reviews describing conditions and symptoms related to CF. The following search was
used to identify a total of 1,364 review papers in PubMed.

Search (cystic fibrosis[Title] AND symptoms) OR (cystic fibrosis[Title] AND
conditions) OR (cystic fibrosis[Title] AND cancer) Filters: Review; Publication date
from 2000/01/01 to 2018/12/31; Humans; English.

From this list, all abstracts were reviewed. We excluded papers focused on treatment, screening,
management or diagnosis of CF and refined this list to include a total of 122 papers to review in
detail. 1122 Our goal was to investigate conditions related to CFTR mutations. Thus, we
excluded some conditions for the following reasons. First, we excluded conditions indirectly
related to CF. For example, we excluded urinary incontinence and rectal prolapse as they are
most likely related to coughing and constipation, respectively, and not directly related to CFTR
mutations. We excluded pulmonary hypertension for the same reason. Similarly, we excluded
depression and related conditions as they are more common among patients with chronic
illnesses in general. Second, we excluded conditions that we considered to be a result of CF-
related care or exposure to healthcare: Clostridium difficile colitis, acute and chronic kidney
injury, fibrosing colonopathy, and the MRSA-carrier state. Third, we excluded conditions
without robust ICD-9-CM/ICD-10-CM codes (e.g., Burkholderia cepacia complex, small
intestine bacterial overgrowth). Finally, we excluded female infertility from our condition list.
The risk was reported to be elevated among CF patients, and we found increased risk among CF
carriers, however, we think that women with infertility may be more likely to have CF screening,
and thus be diagnosed as a CF-carrier as part of their prenatal care.



Methods S2: Methods used to simulate the effect of cases of CF misclassified as CF
carriers.

We performed a simulation analysis to determine if the results observed in our study could be
explained by cases of CF that were misclassified as CF carriers due to rare CFTR mutations not
detectable by standard screening panels. The objective of our simulation analysis was to test the
following (null and alternative) hypotheses:

Ho: There is no difference between CF carriers and matched control patients (without
genetic mutations), and the observed effects for a given condition can be attributed
to misclassified patients with CF.

Ha: CF carriers are at increased risk for a given condition, and the observed effect is
greater than what would be expected simply from misclassified cases of CF.

To test this hypothesis, we created a simulated CF-carrier cohort comprised as (1) patients not
identified as CF carriers or with CF, and (2) patients with CF; these two cases represented CF
carriers (with no observable effect) and misclassified patients with CF (with an effect),
respectively. For each simulation, we randomly drew a simulated cohort based on a hypothesized
misclassification rate. Specifically, for a given misclassification rate « we selected 19,802 * a
patients with CF and 19,802 = (1 — a) patients without evidence of CFTR mutations. A
summary of the simulation algorithm can be found below.

We performed three basic simulation analyses. First, we used a bootstrapping approach to
compute p-values corresponding to a misclassification rate « that would be expected based on
population prevalence of CF and CFTR mutations, and screening accuracy for standard CFTR
panels. A description of how expected misclassification rates were calculated can be found
below. For each condition, we performed 100,000 simulation trials and computed the number of
trials that produced odds ratios greater than those reported in Figure 2. Results of this simulation
analysis can be found in Table S3.

Second, we estimated the average misclassification rate and number of misclassified cases that
would be necessary to generate the results reported in our study. For each condition, we
performed a grid search over various misclassification values to identify the misclassification
rate that, on average, produced odds ratios equal to those reported in Figure 2. Specifically, we
varied a between 0 and 1, in 0.001 increments. For each value we ran 2,000 simulated trials and
computed the average estimated odds ratio. We then used these values to estimate the
misclassification rate needed to generate our results. Results of this simulation analysis can also
be found in Table S3.

Third, we performed a simulation to test if the results we obtained across all conditions could be
explained by misclassification. Specifically, we estimated the total number of conditions, out of
the 59 evaluated, that we would expect to generate similar estimates given expected
misclassification rates. For each simulation trial, we estimated the odds ratio across all of the 59
conditions evaluated. We then computed the total number of conditions for which the estimated
odds ratios were greater than or equal to the values reported in Figure 2. We performed one



million trials of this final simulation, for both the upper and lower bound on the expected
misclassification rates (described below). Results of this simulation are summarized in Table S4.

Simulation Algorithm. The following steps summarize the algorithm that was used for each of
the simulations described above. For a given condition, misclassification rate a, and number of
trials n, the following was performed:

1. Take a parameter a € [0,1] representing the fraction of CF carrier cases we expect to be
misclassified (i.e., these are actually cases of CF) and create a simulated CF carrier
cohort, containing misclassified cases of CF and CF carriers that are identical to control
patients.

a. Misclassified CF cases: Randomly replace a fraction a of the CF carriers with
known CF cases, matched based on age, sex and enrollment time.

b. Simulated CF carriers with no effect: Randomly replace the remaining fraction
(1 — a) of the CF carriers with control cases (without CF or CF-carrier markers),
drawn randomly from the cohort of patients not included in the study population
and matched on age, sex and enrollment time.

2. Compute the odds ratio for a given condition between the original control cohort and the
simulated CF carrier cohort.

3. Repeat, n-times per value of a.

4. Compute the percentage of times that the simulated CF carrier cohort produced an odds
ratio “as extreme” as the odds ratio obtained in our original cohort (p-value) or return the
average estimated odds ratio (and corresponding percentiles) across all trials.

Note on drawing matched CF cases: In step 1a) some of the age-sex-enrollment strata contained
fewer CF cases than CF carriers, and some contained no CF cases. For older CF carriers (e.g.,
age > 40), it may be harder to find exact age-sex-enrollment matches because of the decreased
life expectancy associated with CF. Thus, for any strata where fewer CF cases could be
identified than the number of CF carriers, we implemented the following strategy to identify CF
cases that were as closely matched as possible. For a given strata, we performed the following:

1. If the number of CF cases was greater than or equal to the number of CF carriers in a
given strata, we drew CF cases without replacement for step 1A from the above
algorithm.

2. If the number of CF cases was less than the number of CF carriers and greater than 0 in a
given strata, we drew CF cases with replacement if all CF cases were drawn. For
example, if a given strata contained 15 CF carriers and only 8 CF cases, and during a
single simulation trial 9 CF carriers were selected to be replaced with CF cases, we then
drew the 9" CF case with replacement.

3. If the number of CF cases was 0 in a given strata, we looked for matches in the following
order:

a. First, we relaxed the constraint that CF cases have a CF diagnosis in at least 2
outpatient visits and instead looked for exact age/sex/enroliment matches among
all enrollees that were diagnosed with CF during at least one inpatient or



outpatient visit. If at least one exact match could be found, we proceeded
according to the steps 1 or 2, as outlined above. If no exact matches could be
found, we proceeded to the following step.

b. We looked for CF cases, among enrollees with any CF diagnosis that were closest
in age but still had the same sex and enrollment time. This final criterion allowed
us to identify matches for all enrollees using an average age threshold of 1.6
years.

Simulation Parameters. We assumed that CF screening panels typically capture 80-90% of
genetic mutations.'?>12* Thus, a CF carrier would be correctly identified with probability 80-
90%. Similarly, a CF case would be correctly identified with probability 64-81% (e.g., 0.82 to
0.9%) but would be labeled as a CF carrier with probability 18-32% (i.e., 2*0.9*0.1 to 2*0.8*0.2).
We also assumed that the likelihood of being a CF carrier was approximately 1/37 while the
probability of CF was 1/2500.% Thus, using Bayes Theorem we would expect approximately
0.295-0.590% of our observed CF carrier cohort, or approximately 58 to 117 enrollees, to be
misclassified patients with CF. Note: although these values depend on the demographic
information not contained in our enrollment data (e.g., race and ethnicity), previous estimates of
carrier risk following negative test results have been reported between 1/380 (0.263%) for
Ashkenazi Jewish populations and 1/170 (0.588%) for African American populations.*?® Thus,
the parameter values that we use to bound our simulation analysis, namely 0.295-0.590%,
entirely encapsulate the range of expected misclassification rates for individuals of different
races or ethnicities.

The calculated rate of expected misclassification can be summarized by the following
formulas:
P(1 CFTR Mutation Detected |CF) * P(CF)

P(CF|1 CFTR Mutation Detected) = B(1 CFTR Mutation Detected)

where,
P(1 CFTR Mutation Detected) = P(CF) * P(1 CFTR Mutation Detected |CF) +
P(CF Carrier) * P(1 CFTR Mutation Detected |CF Carrier)
Thus, for a screening mutation detection rate of 80% we would expect a misclassification rate of:

(1/2,500) * 0.32
~ 0.00588516

(1/2,500) * 0.32 + (%) £ 0.80

And for a screening detection rate of 90% we would expect a misclassification rate of:
(1/2,500) = 0.18
1

(1/2,500) * 0.18 + (ﬁ) £ 0.90

~ 0.002951264



Methods S3: Methods used to estimate empirical false discovery rate from multiple
comparison.

Our primary analysis involves the testing of multiple hypotheses across various CF-related
conditions; thus, we performed a sensitivity analysis for the number of estimates that might be
attributable to false discovery. Because many of the conditions and organ systems that were
analyzed are inter-related, we used a simulation analysis to estimate an empirical rate of false
discovery. Similar to the analysis described in Methods S2, we performed analysis by building
multiple simulated cohorts of non-carriers then repeating our study analysis. For a given
simulation trial, we first replaced each carrier with a randomly drawn non-carrier with the same
sex, enrollment period and age. We then re-drew the matched control cohort, using the same
criteria described in the study. Finally, we repeated our primary prevalence analysis and
computed the total number of conditions that had p-values less than, or equal to, those reported
in Table 2. We performed 10,000 trials for this simulation, and results are summarized in Table
S5.



Methods S4: Methods used to identify and analyze validation carrier cohort.

We first identified all children with a diagnosis of CF using the diagnosis codes reported in Table
S1. We used the first child diagnosed with CF as the index diagnosis, in households with
multiple children with CF. We also eliminated families where either parent was diagnosed with
CF. Next, we identified mothers (female enrollees listed as either the primary beneficiary or
spouse) within the child’s family. To better ensure genetic maternity, we eliminated all mothers
whose observation period did not overlap with the child’s birth. Finally, we identified the point
where the child, or any child, was first diagnosed with CF and then truncated the mother’s
observation period to the time from her first enroliment to the point where her first child with CF
was diagnosed.

Selection of matched controls. In order to identify matched controls in the most consistent
manner possible, we first matched all CF carriers (i.e., mothers) to controls based on sex, months
of total enrollment and age over the entire study period. However, because we restricted analysis
to the period before the child was diagnosed with CF, we truncated the observation period for
both CF carriers and matched controls to the same time span prior to the CF diagnosis. For
example, suppose a carrier mother was followed for 24 months, but the child’s first CF diagnosis
occurred 9 months after the start of the enrollment period. We started by matching this carrier to
5 controls that could be followed for 24 months. We then truncated the observation period for
both the carrier and matched controls to the first 9 months of enroliment. We opted to perform
matching on the full enrollment period followed by truncation, rather than matching on the
truncated period in order to control for possible differences in individuals followed for different
lengths of time. For example, enrollees with shorter enrollment windows may differ in
meaningful ways from enrollees with longer enrollment periods.

Conditions excluded from analysis: A number of the conditions we analyzed are not applicable
to adults or women. Thus, we excluded a number of conditions from analysis in our validation
cohort. These exclusions were confirmed by our panel of CF experts who selected the original
list of conditions for analysis. Male infertility was excluded due to enrollee sex. Meconium
peritonitis, meconium obstruction, neonatal jaundice, congenital cystic lung, newborn respiratory
failure, congenital pneumonia, and childhood failure to thrive, were excluded as these conditions
apply only to newborns or children.



Table S1: Diagnosis codes used to identify study cohorts.

The following International Classification of Disease (ICD) diagnosis codes were used to
identify CF carriers and subjects with CF. These codes were also used to identify households

with potential prevalence of CFTR mutations. Note: X indicates that all nested sub-codes were
used.

Diagnosis Description ICD-9-CM Codes ICD-10-CM Codes

Cystic Fibrosis Carrier Vv83.81 Z14.1

Cystic Fibrosis 277.0X E84.X




Table S2: Diagnosis codes used to identify conditions associated with cystic fibrosis.

Note: The HCUP Clinical Classification Software (CCS) categories were used to identify codes
for some conditions. 126127 For simplicity, some of the ICD-10 codes have been replaced with the
CCS category code that was used. A complete list of the individual ICD-10 codes can be found
at: https://www.hcup-us.ahrg.gov/toolssoftware/ccs/ccs.jsp. 126127

Condition Condition ICD-9-CM ICD-10-CM Codes
Group Codes
Bone Hypertrophic 7312, 7815 M8940, R683
osteoarthropathy
/clubbing
Bone Osteopenia 73390 M8580
Bone Osteoporosis 7330 M810, M816, M818
Bone Scoliosis 73730 M4120
Endocrine & Cachexia and 7837, 7994 R64, R627
Nutritional adult failure to
thrive
Endocrine & Diabetes (Type 1 | 249, 25001, E109, E1010, E1011, E1021, E1022,
Nutritional or Secondary) 25003, 25011, E1029, E10311, E10319, E10321,

25013, 25021, E103211, E103212, E103213,
25023, 25031, E103219, E10329, E103291,
25033, 25041, E103292, E103293, E103299,
25043, 25051, E10331, E103311, E103312,
25053, 25061, E103313, E103319, E10339,
25063, 25071, E103391, E103392, E103393,
25073, 25081, E103399, E10341, E103411,
25083, 25091, E103412, E103413, E103419,

25093, 7902, E10349, E103491, E103492,
7915, 7916, E103493, E103499, E10351,
V4585, V5391, E103511, E103512, E103513,
V6546 E103519, E103521, E103522,

E103523, E103529, E103531,
E103532, E103533, E103539,
E103541, E103542, E103543,
E103549, E103551, E103552,
E103553, E103559, E10359,
E103591, E103592, E103593,
E103599, E1036, E1037X1,
E1037X2, E1037X3, E1037XO9,
E1039, E1040, E1041, E1042,
E1043, E1044, E1049, E1051,
E1052, E1059, E10610, E10618,
E10620, E10621, E10622, E10628,
E10630, E10638, E10641, E10649,
E1065, E1069, E108, Z794, E089,



https://www.hcup-us.ahrq.gov/toolssoftware/ccs/ccs.jsp

E099, E139, R7301, R7302, R7303,
R7309, R739, R81, R824, Z4681,
Z9641, E0800, E0801, E0810,
E0811, E0821, E0822, E0829,
E08311, E08319, E08321, E083211,
E083212, E083213, E083219,
E08329, E083291, E083292,
E083293, E083299, E08331,
E083311, E083312,

E083313, E083319, E08339,
E083391, E083392, E083393,
E083399, E08341, E083411,
E083412, E083413, E083419,
E08349, E083491, E083492,
E083493, E083499, E08351,
E083511, E083512, E083513,
E083519, E083521, E083522,
E083523, E083529, E083531,
E083532, E083533, E083539,
E083541, E083542, E083543,
E083549, E083551, E083552,
E083553, E083559, E08359,
E083591, E083592, E083593,
E083599, E0836, E0837X1,
E0837X2, E0837X3, E0837XO9,
E0839, E0840, E0841, E0842,
E0843, E0844, E0849, E0851,
E0852, E0859, E08610, E08618,
E08620, E08621, E08622, E08628,
E08630, E08638, E08641, E08649,
E0865, E0869, E088, E0900, EQ901,
E0910, E0911, E0921, E0922,
E0929, E09311, E09319, E09321,
E093211, E093212, E093213,
E093219, E09329, E093291,
E093292, E093293, E093299,
E09331, E093311, E093312,
E093313, E093319, E09339,
E093391, E093392, E093393,
E093399, E09341, E093411,
E093412, E093413, E093419,
E09349, E093491, E093492,
E093493, E093499, E09351,
E093511, E093512, E093513,
E093519, E093521, E093522,
E093523, E093529, E093531,
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E093532, E093533, E093539,
E093541, E093542, E093543,
E093549, E093551, E093552,
E093553, E093559, E09359,
E093591, E093592, E093593,
E093599, E0936, E0937X1,
E0937X2, E0937X3, E0937X0,
E0939, E0940, E0941, E0942,
E0943, E0944, E0949, E0951,
E0952, E0959, E09610, E09618,
E09620, E09621, E09622, E09628,
E09630, E09638, E09641, E09649,
E0965, E0969, E098, E1300, E1301,
E1310, E1311, E1321, E1322,
E1329, E13311, E13319, E13321,
E133211, E133212, E133213,
E133219, E13329, E133291,
E133292, E133293, E133299,
E13331, E133311, E133312,
E133313, E133319, E13339,
E133391, E133392, E133393,
E133399, E13341, E133411,
E133412, E133413, E133419,
E13349, E133491, E133492,
E133493, E133499, E13351,
E133511, E133512, E133513,
E133519, E133521, E133522,
E133523, E133529, E133531,
E133532, E133533, E133539,
E133541, E133542, E133543,
E133549, E133551, E133552,
E133553, E133559, E13359,
E133591, E133592, E133593,
E133599, E1336, E1337X1,
E1337X2, E1337X3, E1337X0,
E1339, E1340, E1341, E1342,
E1343, E1344, E1349, E1351,
E1352, E1359, E13610, E13618,
E13620, E13621, E13622, E13628,
E13630, E13638, E13641, E13649,
E1365, E1369, E138, G3289

Endocrine & Failure to thrive | 78341 R6251
Nutritional (child)

Endocrine & Feeding 7833 R633
Nutritional difficulties and

mismanagement
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Endocrine & Lack of expected | 78340 R6250

Nutritional normal
development

Endocrine & Short stature 78343 R6252

Nutritional

Gastrointestinal | Cancer of colon, | 151, 152, 153, C160, C161, C162, C163, C164,
stomach, Gl 156, 158, 159, C165, C166, C168, C169, C49A2,
organs 2090, 20910, C49A3, C7A092, D002, 285028,

20911, 20912,
20913, 20914,
20915, 20916,
20923, 2302,
2303, 2307, 2309,
V1000, V1004,
V1005, V1009

C180, C181, C182, C183, C184,
C185, C186, C187, C188, C189,
C260, C49A4, C7A020, C7A021,
C7A022, C7A023, C7TA024,
C7A025, C7A029, D010, Z85038,
C170, C171, C172, C173, C178,
C179, C23, C240, C241, C248,
C249, C261, C269, C451, C480,
C481, C482, C488, C49A0, C49A9,
C7A010, C7A011, C7A012,
C7A019, D0140, D0149, D017,
D019, 28500, 285068, 28507, 28509

Gastrointestinal | Fecal impaction | 56032 K5641
Gastrointestinal | GERD 53081 K21, K210, K219
Gastrointestinal | Intestinal atresia | 7511, 7512 Q419, Q429
Gastrointestinal | Intestinal 560 K56, K560, K561, K562, K563,
obstruction K564, K5641, K5649, K565, K566,
K5660, K5669, K567
Gastrointestinal | Meconium 7771 P760
obstruction in
fetus or newborn
Gastrointestinal | Meconium 7776 P780
peritonitis
Gastrointestinal | Abdominal pain | 7890 R10, R100, R101, R1010, R1011,
Symptoms R1012, R1013, R102, R103, R1030,
R1031, R1032, R1033, R108, R1081,
R10811, R10812, R10813, R10814,
R10815, R10816, R10817, R10819,
R1082, R10821, R10822, R10823,
R10824, R10825, R10826, R10827,
R10829, R1083, R1084, R109
Gastrointestinal | Constipation 5640 K590, K5900, K5901, K5902, K5909
Symptoms
Gastrointestinal | Diarrhea 78791 R197
Symptoms
Gastrointestinal | Eosinophilic 53013 K200
Symptoms esophagitis
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Gastrointestinal
Symptoms

Nausea or
vomiting

5362, 56987,
78701, 78703,
78704, 78720

R110, R111, R1110, R1111, R1112,
R1113, R1114, R112

Genitourinary

Male infertility

606

N46, N460, N4601, N4602, N46021,
N46022, N46023, N46024, N46025,
N46029, N461, N4611, N4612,
N46121, N46122, N46123, N46124,
N46125, N46129, N468, N469

Hematologic Venous 415, 453 18000, 18010, 180209, 1803, 180219,
thromboembolis 1808, 1808, 1808, 1808, 1809
m
Hepatobiliary Abnormal liver | 7905 R748
serum enzyme
levels
Hepatobiliary Ascites 7895 R180, R188
Hepatobiliary Cholelithiasis 574 K80, K800, K8000, K8001, K801,
K8010, K8011, K8012, K8013,
K8018, K8019, K802, K8020,
K8021, K803, K8030, K8031,
K8032, K8033, K8034, K8035,
K8036, K8037, K804, K8040,
K8041, K8042, K8043, K8044,
K8045, K8046, K8047, K805,
K8050, K8051, K806, K8060,
K8061, K8062, K8063, K8064,
K8065, K8066, K8067, K807,
K8070, K8071, K808, K8080, K8081
Hepatobiliary Chronic 57140, 57141, K73, K730, K731, K732, K738,
Hepatitis 57149 K739
Hepatobiliary Cirrhosis 5715, 5716, 5719 | K74, K740, K741, K742, K743,

K744, K745, K746, K7460, K7469

Hepatobiliary Jaundice (not of | 7824 R17
newborn)
Hepatobiliary Neonatal 774,7740, 7741, | P57, P570, P578, P579, P58, P580,
jaundice 7742, 7743, P581, P582, P583, P584, P5841,
77430, 77431, P5842, P585, P588, P589, P59, P590,
77439, 7744, P591, P592, P5920, P5929, P593,
7745, 7746, 7747 | P598, P599
Pancreatic Cyst/pseudocyst | 5772 K862, K863
of pancreas
Pancreatic Intestinal 579 K90, K900, K901, K902, K903,
Malabsorption K904, K908, K9081, K9089, K909
Pancreatic Other pancreatic | 5772, 5778, 5779 | K862, K863, K868, K869

disorders
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Pancreatic Pancreatic 1570, 1571, 1572, | C250, C251, C252, C253, C254,
cancer 1573, 1574, 1578, | C257, C258, C259
1579
Pancreatic Pancreatic 5794 K903
steatorrhea
Pancreatic Pancreatitis 5770 K85, K850, K851, K852, K853,
(Acute) K858, K859
Pancreatic Pancreatitis 5771 K861
(Chronic)
Renal Dehydration 27651 E860
Renal Fluid and 276, 2766, 27669, | E860, E861, E869, E870, E871,
electrolyte 9951 E872, E873, E874, E875, E876,
disorders E8770, E8779, EB78
Renal Nephrolithiasis | 5920 N200
Respiratory Asthma 493 J4520, J4521, J4522, J4530, J4531,
J4532, J4540, J4541, J4542, J4550,
J4551, J4552, J45901, J45902,
J45909, J45990, J45991, J45998
Respiratory Congenital cystic | 7484 Q330
lung
Respiratory Nasal Polyposis | 471 J33, J330, J331, J338, J339
Respiratory Respiratory 5185, 5188 J96, J960, J9600, J9601, J9602, J961,

Failure

J9610, J9611, J9612, J962, J9620,
J9621, J9622, J969, J9690, J9691,
J9692, J95821, J951, J952, J953,
J95822, J80, J9610, J984

Respiratory

Respiratory

77081, 77082,

P283, P284, P282, P285, P2881, P84,

failure of 77083, 77084, P2889
newborn 77087, 77088,
77089
Respiratory Aspergillosis 1173, 4846, 5186 | B449, B440, B4481
Infection associated
disease
Respiratory Nontuberculous | 031 A31, A310, A311, A312, A318,
Infection mycobacterial A319
Infection
Respiratory Bronchiectasis 494 J47,J470, J471, J479
Infection
Respiratory Bronchitis 466, 4660, 4661, | J20,J200, J201, J202, J203, J204,
Infection (acute) 46611, 46619 J205, J206, J207, J208, J209, J21,
J210,J211, J218, J219
Respiratory Bronchitis 491, 4910, 4911, |J410,J411, 449, J441, J440, J418,
Infection (chronic) 4912, 49120, J42
49121, 49122,
4918, 4919
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Respiratory Congenital 7700 P23, P230, P231, P232, P233, P234,

Infection pneumonia P235, P236, P238, P239

Respiratory Personal history | V1261 Z8701

Infection of recurrent

pneumonia

Respiratory Pneumonia 00322, 0203, A0103, A0222, A202, A212, A221,

Infection 0204, 0205, 0212, | A310, A3701, A3711, A430, A481,
0221, 0310, 0391, | B012, B052, B0681, B250, B371,
0521, 0551, 0730, | B380, B381, B382, B390, B391,
0830, 1124, 1140, | B392, B583, B59, B7781, J120, J121,
1144, 1145, J122,J123,J1281, J1289, J129, J13,
11505, 11515, J14,J150, J151, J1520, J15211,
11595, 1304, J15212, J1529, J153, J154, J155,
1363, 480, 481, J156, J157, J158, J159, J160, J168,
482, 483, 484, J17,J180, J181, J188, J189, J851
485, 486, 5130,
5171

Respiratory Pseudomonas 0417, 4821 B965, J151

Infection infections

Respiratory Sinusitis (acute) | 4610, 4611, 4612, | J010, J0100, JO101, JO11, JO110,

Infection 4613, 4618 JO0111, J012,J0120, J0121, J013,

J0130, J0131, JO14, J0140, JO141,
J018, J0180, JO181

Respiratory Sinusitis 4730, 4731, 4732, | J320, J321, J322, J323, J324, J328
Infection (chronic) 4733, 4738
Respiratory Upper 465, 4650, 4658, | J060, JO69, JO69
Infection respiratory 4659
infection-
unspecified
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Table S3: Results of the potential misclassification analysis for individual conditions.

P-values correspond to the null hypothesis summarized in Methods S2, namely that the estimated
effect can be explained by misclassification. P-values are computed for misclassification rates of
0.00295 and 0.00590. The percent and total number of subjects that would need to be
misclassified, in order to obtain the estimates reported in Figure 2, on average, are also reported.

Across all conditions, on average, 4,153 CF carriers would need to represent misclassified

subjects with CF (median 3,055) in order to obtain estimates similar to ours. Note: only
misclassification rates of up to 10,000 carriers (i.e. 50.5% misclassification) were simulated.

Condition P-Value P-Value Required Required
(misclassification | (misclassification | Misclassification | Misclassified
.00295) .00590) Percent Cases
Abdominal pain <0.0001 <0.0001 >50.5 >10,000
Abnormal liver serum <0.0001 <0.0001 31.22 6,182
enzyme levels
Acute Bronchitis 0.0380 0.0452 7.08 1,401
Acute Sinusitis 0.0003 0.0004 44.28 8,769
Ascites <0.0001 <0.0001 33.86 6,706
A_sperglllosw associated 0.0671 0.1793 0.99 196
disease
Asthma <0.0001 <0.0001 24.97 4,945
Bronchiectasis <0.0001 0.0003 1.72 341
Cachexia and Adult 0.0049 0.0080 5.91 1,171
Failure to thrive
Cancer of colon, stomach, 0.0279 0.0295 41.86 8,290
Gl organs
Cholelithiasis 0.0020 0.0023 23.16 4,587
Chronic Bronchitis 0.0135 0.0235 3.33 660
Chronic Hepatitis 0.0132 0.0142 42.62 8,439
Chronic Sinusitis <0.0001 <0.0001 8.62 1,708
Cirrhosis 0.3373 0.3840 1.05 208
Congenital cystic lung 0.0707 0.0913 3.39 672
Congenital pneumonia 0.0020 0.0021 >50.5 >10,000
Constipation <0.0001 <0.0001 26.37 5,222
Cyst/pseudocyst of 0.0021 0.0027 16.91 3,349
pancreas
Dehydration <0.0001 <0.0001 28.22 5,588
Diabetes (Type 1 or <0.0001 <0.0001 25 55 5,060
Secondary)
Diarrhea <0.0001 <0.0001 35.17 6,964
Eosinophilic Esophagitis 0.0523 0.0540 >50.5 10,000
Failure to thrive (child) <0.0001 <0.0001 15.43 3,055
Fecal impaction 0.0186 0.0205 21.38 4,234
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Feeding difficulties and

. <0.0001 <0.0001 44,12 8,736
mismanagement
Fluid and electrolyte <0.0001 <0.0001 17.05 3,375
disorders
GERD <0.0001 <0.0001 12.77 2,529
Hemoptysis 0.0025 0.0064 3.19 631
Hypertrophic
osteoarthropathy/clubbing 0.1104 0.1238 6.05 1,198
Intestinal atresia 0.0384 0.0491 5.65 1,118
Intestinal Malabsorption 0.0013 0.0027 4.44 878
Intestinal obstruction 0.0075 0.0124 4.61 913
Jaundice (not of <0.0001 <0.0001 >50.5 >10,000
newborn)
Lack of Expected Normal <0.0001 0.0001 11.32 2241
Development
Male infertility <0.0001 <0.0001 >50.5 >10,000
Meconium obstruction in 0.0033 0.0046 105 2.079
fetus or newborn
Meconium peritonitis 0.0808 0.1025 5.35 1,060
Nasal Polyposis 0.0083 0.0157 3.49 691
Nausea or Vomiting <0.0001 <0.0001 >50.5 >10,000
Neonatal jaundice <0.0001 <0.0001 >50.5 >10,000
Nephrolithiasis 0.0038 0.0044 17.26 3,418
Nontuberculous
Mycobacterial Infection 0.0396 0.0847 L. 351
Osteopenia 0.0501 0.0699 3.37 668
Osteoporosis 0.3784 0.4500 0.63 124
Other Pancreatic <0.0001 <0.0001 2.34 463
Disorders
Pancreatic Cancer 0.0212 0.0227 >50.5 >10,000
Pancreatic Steatorrhea 0.1523 0.2623 1.08 213
Pancreatitis (Acute) <0.0001 <0.0001 36.29 7,185
Pancreatitis (Chronic) <0.0001 <0.0001 33.91 6,715
Personal history of 0.0002 0.0003 14.48 2,868
recurrent pneumonia
Pneumonia 0.0005 0.0014 3.43 679
Pseudomonas Infections 0.3990 0.8433 0.26 52
Respiratory Failure <0.0001 0.0001 3.47 687
Respiratory Failure of <0.0001 <0.0001 49.49 9,801
Newborn
Scoliosis 0.0032 0.0036 23.83 4,719
Short stature 0.0003 0.0005 13.4 2,654
Upper Respiratory <0.0001 <0.0001 >50.5 >10,000

Infection-Unspecified
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Venous
thromboembolism

0.0573

0.0675

6.29

1,246
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Table S4: Results of potential misclassification across all conditions.

We performed one million simulation trials using both of the misclassification rates described.
The number of conditions (out of 59) for which the simulated odds ratio was greater than the

results reported in Figure 2 is summarized across the million trials. For the lower

misclassification rate, there were never more than 14 conditions for which we could obtain
simulated results, and 99% of the trials returned 7 or fewer conditions with similar estimates to
those in Figure 2. For the greater misclassification rate, there were never more than 17 conditions
for which we could obtain simulated results, and 99% of the trials returned 10 or fewer
conditions, with similar estimates to those in Figure 2. These findings suggest the results across
all conditions in Figure 2 are almost certainly not attributable to misclassification bias.

Misclassification Rate = 0.00295

Misclassification Rate = 0.00590

Number of Number of Number of

Conditions Conditions Conditions

withor > | ot voof | ithor>| rowl Y%of | ith OR >
) Trials Trials . Trials Trials )

results in results in results in

Table 2 Table 2 Table 2

0 106,632 0.1066 0 16,771 0.0168 0.0168

1 268,597 0.2686 1 117,026 0.1170 0.1338

2 302,408 0.3024 2 252,718 0.2527 0.3865

3 199,150 0.1992 3 282,506 0.2825 0.6690

4 87,957 0.088 4 195,232 0.1952 0.8643

5 27,410 0.0274 5 93,169 0.0932 0.9574

6 6,487 0.0065 6 32,112 0.0321 0.9895

7 1,172 0.0012 7 8,396 0.0084 0.9979

8 167 0.0002 8 1,765 0.0018 0.9997

9 17 0.0000 9 265 0.0003 1.0000

10 2 0.0000 10 37 0.0000 1.0000

11 1 0.0000 11 2 0.0000 1.0000

12 0 0.0000 12 1 0.0000 1.0000

>12 0 0.0000 >12 0 0.0000 1.0000

Median 2 Median 3

Mean 2.01 Mean 2.99
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Table S5: Results of multiple comparison analysis for empirical false discovery rate.

We used a simulation analysis to estimate the potential for false discovery associated with
multiple hypothesis testing. For each simulation trial, we drew simulated carrier and matched
control cohorts using only non-carrier enrollees. We then computed the number of conditions
that resulted in p-values < those obtained in our study. Below the number of conditions that
resulted in similar significance levels are reported across simulation trials.

\[I\lv:Jtrl‘? gitaolflggr;i'lﬂ;ns To_tal %_ of | Cumulative
- Trials Trials Percent

value

0 6,470 0.647 0.647

1 2,860 0.286 0.933

2 580 0.058 0.991

3 80 0.008 0.999

4 10 0.001 1.000

Median 0

Mean 0.43
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Table S6: Results of sensitivity analysis for association bias associated with screening.

CF carriers with procedure codes for chloride sweat testing (CPT code 89230) or expanded CF
screening panels (CPT codes 81221, 81222, or 81223) were excluded for this sensitivity analysis.
A total of 1,276 CF carriers were excluded, based on evidence that CF was suspected prior to
genetic screening. By removing CF carriers with more severe disease presentations (i.e.,
suspected of having CF), results using the excluded cohort are intentionally biased towards the
null hypothesis, especially those conditions often attributed to CF. Results using the primary
study cohort and the reduced cohort are presented below.

Together, these results suggest that ascertainment bias cannot explain our general findings. For
some of the rare conditions that would likely lead to suspicion of CF (e.g., pancreatic steatorrhea,
hypertrophic osteoarthropathy/clubbing, meconium peritonitis, or congenital pneumonia)
statistical significance fell below a 0.05% threshold with the reduced cohort. However, most
results remained significant, and the estimated effects for both cohorts were nearly identical for
the vast majority of the conditions analyzed. Moreover, many conditions that are highly
characteristic of CF (e.g., aspergillosis, bronchiectasis, recurrent pneumonia, and pseudomonas
or nontuberculous mycobacterial infection) remained highly significant.

Primary Cohort Reduced Cohort
N=19,802 (Excluding cases with CF
suspicion)
N=18,526

OR (95% CI) p-value | OR (95% CI) p-value
Abdominal pain 1.4 (1.35-1.45) <0.001 | 1.39(1.34-1.44) <0.001
Acute Bronchitis 1.04 (0.99-1.08) 0.087 | 1.03(0.99-1.08) 0.159
Chronic Bronchitis 1.24 (1.05-1.47) 0.013 | 1.16 (0.97-1.39) 0.093
Upper Respiratory Infection-
Unspecified 1.2 (1.16-1.25) <0.001 | 1.19(1.15-1.24) <0.001
Ascites 1.69 (1.39-2.06) <0.001 | 1.62(1.33-1.98) <0.001
Aspergillosis associated
disease 3.89 (1.45-10.44) 0.007 | 2.78 (0.93-8.29) 0.067
Asthma 1.36 (1.29-1.43) <0.001 | 1.34(1.28-1.41) <0.001
Bronchiectasis 5.62 (3.85-8.21) <0.001 | 4.47 (2.93-6.81) <0.001
Cancer of colon, stomach, Gl
organs 1.44 (1.01-2.05) 0.042 1.4 (0.98-2) 0.068
Pancreatic Cancer 3.13 (1.02-9.55) 0.046 | 3.13(1.02-9.55) 0.046
Constipation 1.32 (1.24-1.41) <0.001 | 1.28(1.2-1.37) <0.001
Cholelithiasis 1.14 (1.04-1.25) 0.004 | 1.14(1.04-1.25) 0.004
Cirrhosis 1.13 (0.72-1.77) 0.603 | 1.07(0.67-1.72) 0.774
Hypertrophic
osteoarthropathy/clubbing 3.33(0.94-11.81) 0.062 1.67 (0.34-8.26) 0.532
Congenital cystic lung 4.38 (1.59-12.06) 0.004 | 5.83(1.96-17.36) 0.002
Dehydration 1.39 (1.27-1.51) <0.001 | 1.39(1.27-1.52) <0.001
Diabetes (Type 1 or
Secondary) 1.49 (1.4-1.59) <0.001 | 1.47(1.38-1.57) <0.001

21




Diarrhea 1.18 (1.11-1.25) <0.001 | 1.16(1.1-1.23) <0.001
Eosinophilic Esophagitis 1.42 (0.96-2.1) 0.082 1.48 (1-2.2) 0.051
Cachexia and Adult Failure

to thrive 2.69 (1.41-5.16) 0.003 2.4 (1.21-4.78) 0.013
Failure to thrive (child) 2.78 (2.28-3.41) <0.001 | 2.84(2.09-3.87) <0.001
Fecal impaction 2.3 (1.29-4.08) 0.005 | 2.42(1.33-4.41) 0.004
Feeding difficulties and

mismanagement 2.41 (2.09-2.78) <0.001 | 3.38(2.81-4.06) <0.001
Fluid and electrolyte

disorders 1.26 (1.19-1.35) <0.001 | 1.25(1.17-1.34) <0.001
GERD 1.16 (1.11-1.22) <0.001 | 1.13(1.07-1.19) <0.001
Hemoptysis 1.63 (1.22-2.18) 0.001 1.51 (1.12-2.05) 0.007
Chronic Hepatitis 1.73 (1.12-2.68) 0.014 | 1.69 (1.07-2.66) 0.023
Male infertility 5.09 (4.27-6.07) <0.001 | 4.92 (4.12-5.89) <0.001
Intestinal atresia 2.94 (1.35-6.43) 0.007 3.5(1.33-9.19) 0.011
Intestinal Malabsorption 1.3 (1.12-1.51) 0.001 | 1.21(1.03-1.42) 0.017
Intestinal obstruction 1.27 (1.07-1.52) 0.007 | 1.23(1.02-1.48) 0.03
Jaundice (not of newborn) 1.66 (1.39-1.97) <0.001 | 1.79(1.46-2.2) <0.001
Abnormal liver serum

enzyme levels 1.36 (1.18-1.57) <0.001 | 1.29(1.11-1.49) 0.001
Nontuberculous

Mycobacterial Infection 2.75 (1.32-5.74) 0.007 | 1.84(0.77-4.38) 0.167
Meconium obstruction in

fetus or newborn 13 (4.63-36.46) <0.001 55 (7.1-426) <0.001
Meconium peritonitis 7.5 (2.12-26.58) 0.002 | 20 (2.24-178.94) 0.007
Nasal Polyposis 1.37 (1.1-1.7) 0.004 | 1.32(1.05-1.64) 0.016
Nausea or Vomiting 1.32 (1.26-1.39) <0.001 | 1.3(1.24-1.37) <0.001
Nephrolithiasis 1.14 (1.04-1.25) 0.007 | 1.14 (1.04-1.26) 0.007
Neonatal jaundice 2.15(1.97-2.35) <0.001 | 2.72 (2.45-3.03) <0.001
Osteopenia 1.13 (0.98-1.31) 0.091 1.1 (0.95-1.27) 0.21
Osteoporosis 1.05 (0.85-1.3) 0.655 | 1.03(0.83-1.28) 0.807
Other Pancreatic Disorders 4.04 (2.93-5.56) <0.001 | 3.18 (2.25-4.49) <0.001
Cyst/pseudocyst of pancreas 2.78 (1.61-4.8) <0.001 2.22 (1.23-4) 0.008
Pancreatitis (Acute) 2.5 (2.08-3) <0.001 | 2.29(1.89-2.78) <0.001
Pancreatitis (Chronic) 6.76 (4.87-9.39) <0.001 | 5.69 (3.99-8.12) <0.001
Pancreatic Steatorrhea 10 (2.5-39.98) 0.001 | 8.33(1.99-34.87) 0.004
Pneumonia 1.16 (1.07-1.26) <0.001 | 1.15(1.05-1.25) 0.002
Personal history of recurrent

pneumonia 2.76 (1.79-4.25) <0.001 | 2.17(1.33-3.54) 0.002
Congenital pneumonia 3.95 (2.01-7.77) <0.001 5 (1.98-12.6) 0.001
Pseudomonas Infections 2 (1.12-3.57) 0.019 1.89 (1.02-3.5) 0.042
Respiratory Failure 1.36 (1.21-1.54) <0.001 | 1.25(1.09-1.42) 0.001
Respiratory Failure of

Newborn 2.22 (1.87-2.63) <0.001 | 2.86 (2.29-3.57) <0.001
Scoliosis 1.24 (1.06-1.44) 0.006 | 1.25(1.08-1.46) 0.004
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Short stature 2.41 (1.6-3.64) <0.001 3(1.87-4.81) <0.001
Lack of Expected Normal

Development 2.06 (1.52-2.8) <0.001 | 2.2(1.47-3.31) <0.001
Acute Sinusitis 1.09 (1.04-1.15) 0.001 | 1.09 (1.03-1.15) 0.002
Chronic Sinusitis 1.14 (1.09-1.21) <0.001 | 1.13(1.07-1.19) <0.001
Venous thromboembolism 1.13(0.98-1.31) 0.099 | 1.14(0.98-1.32) 0.091

23




Figure S1: Prevalence and natural log (LN) odds ratios for each condition analyzed for
subjects with CF and matched cohort. Results reported are similar to those in Figure 2, but
for subjects with CF.

Prevalence (per 1,000 enrollees)

Organ System & Condition CF Cohort Matched Cohort LN Odds Ratio Odds Ratio (95% CI) P-Value
N =13,305 N = 66,525
Bone :
Hypertrophic osteoarthropathy/clubbing 5.30 0.06 : —_— . 176.68 (54.73-570.44) <0.001
Osteopenia 125.72 16.65 ; - 11.04 (9.99-12.20) <0.001
Osteoporosis 86.13 8.48 : - 14.13 (12.42-16.08) <0.001
Scoliosis 33.91 12.81 : - 2.75 (2.41-3.14) <0.001
Endocrine & Nutritional :
Cachexia and adult failure to thrive 28.42 0.40 ; — 75.58 (48.02-118.97) <0.001
Dehydration 110.12 21.50 : - 5.67 (5.21-6.18) <0.001
Diabetes (Type 1 or secondary) 345.95 40.06 : [ 14.50 (13.59-15.47) <0.001
Diabetes (Type 2) 253.95 40.89 : - 9.95 (9.29-10.66) <0.001
Failure to thrive (child) 104.82 4.91 ! - 27.25 (23.58-31.50) <0.001
Feeding difficulties and mismanagement 62.43 854 : - 8.84 (7.76-10.06) <0.001
Fluid and electrolyte disorders 222.83 40.81 ; [ 6.89 (6.46-7.36) <0.001
Lack of expected normal development 19.27 412 : - 4.90 (4.02-5.96) <0.001
Short stature 27.84 470 : - 6.33 (5.32-7.54) <0.001
Gastrointestinal
Cancer of colon, stomach, Gl organs 7.42 1.56 : —.— 4.85 (3.54-6.65) <0.001
Fecal impaction 11.56 0.62 ! — 19.00 (12.86-28.08) <0.001
GERD 375.53 77.19 : L] 7.37 (6.99-7.77) <0.001
Intestinal atresia 5.68 0.12 : —a 50.39 (21.70-116.97) <0.001
Intestinal obstruction 108.00 4.82 H - 24.74 (21.51-28.47) <0.001
Meconium obstruction in fetus or newborn 8.77 0.06 ; B — 358.87 (112.50-1144.78) <0.001
Meconium peritonitis 2.79 0.02 : _ 146.83 (19.99-1078.59) <0.001
Gastrointestinal Symptoms
Abdominal pain 414.26 191.05 : [ 3.04 (2.90-3.18) <0.001
Constipation 262.24 56.61 [ 6.05 (5.70-6.41) <0.001
Diarrhea 133.33 61.72 - 2.37 (2.22-2.54) <0.001
Eosinophilic esophagitis 4.24 129 — 3.30 (2.25-4.83) <0.001
Nausea or vomiting 235.16 95.92 [ 2.92 (2.77-3.09) <0.001
Genitourinary
Male infertility 29.11 3.59 —-— 9.01 (7.10-11.44) <0.001
Hematologic
Anemia 132.56 42.97 - 3.60 (3.34-3.87) <0.001
Venous thromboembolism 59.25 5.93 - 10.75 (9.35-12.37) <0.001
Hepatobiliary
Abnormal liver serum enzyme levels 42.97 6.74 - 6.68 (5.79-7.70) <0.001
Ascites 27.84 3.06 - 9.34 (7.69-11.36) <0.001
Cholelithiasis 44.89 11.35 - 4.24 (3.74-4.80) <0.001
Chronic hepatitis 597 0.42 — 14.23 (8.74-23.16) <0.001
Cirrhosis 38.92 137 —-— 29.72 (23.04-38.34) <0.001
Jaundice (not of newborn) 12.52 4.62 - 2.81 (2.26-3.50) <0.001
Neonatal jaundice 18.59 17.61 - 1.07 (0.90-1.27) 0.446
Pancreatic
Cyst/pseudocyst of pancreas 11.46 0.31 — 37.57 (22.28-63.34) <0.001
Intestinal malabsorption 207.90 5.65 - 44.84 (39.55-50.84) <0.001
Other pancreatic disorders 543.55 0.79 — 1312.58 (948.29-1816.82)  <0.001
Pancreatic steatorrhea 69.65 0.02 — = 3875.58 (545.08-27555.63) <0.001
Pancreatitis (acute) 50.39 243 H - 22.69 (18.58-27.71) <0.001
Pancreatitis (chronic) 45.47 0.58 H —a 85.32 (58.59-124.26) <0.001
Renal :
Nephrolithiasis 65.90 15.07 - 4.77 (4.29-5.31) <0.001
Respiratory :
Asthma 418.40 105.21 [] 5.92 (5.64-6.21) <0.001
Congenital cystic lung 8.77 0.12 : — 76.72 (33.57-175.33) <0.001
Hemoptysis 106.36 1.89 | - 63.73 (51.69-78.57) <0.001
Nasal polyposis 150.48 2.20 H - 81.82 (67.37-99.37) <0.001
Respiratory failure 366.28 13.03 ; - 44.15 (40.29-48.38) <0.001
Respiratory failure of newborn 13.87 3.60 H - 4.25 (3.38-5.34) <0.001
Respiratory Infection ;
Acute sinusitis 112.72 61.31 - 1.97 (1.83-2.11) <0.001
Aspergillosis associated disease 99.52 0.17 : — . 627.75 (325.56-1210.43) <0.001
Bronchiectasis 413.87 0.44 : — 1654.41 (1064.87-2570.34) <0.001
Chronic ethmoidal sinusitis 117.63 3.55 H - 38.25 (32.62-44.84) <0.001
Chronic frontal sinusitis 70.42 1.98 H - 38.31 (31.10-47.19) <0.001
Chronic maxillary sinusitis 178.61 9.46 H - 23.23 (20.92-25.78) <0.001
Chronic sinusitis, other 195.57 470 ; - 53.82 (46.84-61.84) <0.001
Chronic sinusitis, unspecified 457.03 60.58 ; [ 12.64 (11.98-13.35) <0.001
Chronic sphenoidal sinusitis 42.29 0.73 : — 60.68 (43.52-84.61) <0.001
Congenital pneumonia 2.60 0.12 : — 22.50 (9.29-54.50) <0.001
Nontuberculous mycobacterial infection 69.65 0.15 : — 486.74 (242.36-977.56) <0.001
Personal history of recurrent pneumonia 19.08 0.98 H —a— 19.69 (14.46-26.80) <0.001
Pneumonia 454.24 4418 H - 16.66 (15.72-17.65) <0.001
Pseudomonas infections 31243 031 ; — 1337.17 (817.55-2187.03)  <0.001
T T T T T T T T T T 1
-1 0 1 2 3 4 5 6 7 8 9
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Figure S2: Prevalence and natural log (LN) odds ratios for each CF-related condition in the

independent validation cohort.

Prevalence (per 1,000 enrollees)

Organ System & Condition CF Carriers Matched Cohort LN Odds Ratio
N =2,185 N =10,924
Bone
Hypertrophic osteoarthropathy/clubbing 0.00 0.00 ;
Osteopenia 7.32 1025 —=——
Osteoporosis 5.49 4.03 w
Scoliosis 9.61 6.96 o
Endocrine & Nutritional i
Cachexia and adult failure to thrive 0.00 0.18 :
Dehydration 31.58 15.75 e
Diabetes (Type 1 or secondary) 63.16 37.26 N
Feeding difficulties and mismanagement 5.49 2.29 —
Fluid and electrolyte disorders 60.41 38.91 e
Lack of expected normal development 0.92 0.37 : =
Short stature 0.00 0.00 :
Gastrointestinal :
Cancer of colon, stomach, GI organs 2.75 1.10 [ —
Fecal impaction 0.92 0.37 :
GERD 85.58 72.96 fa
Intestinal atresia 2.29 0.18 =
Intestinal obstruction 11.90 5.40 P
Gastrointestinal Symptoms
Abdominal pain 348.28 255.13 S
Constipation 51.72 40.28 .
Diarrhea 73.23 56.21 .
Eosinophilic esophagitis 1.83 0.46 - e
Nausea or vomiting 105.72 7241 .
Hematologic
Venous thromboembolism 20.59 11.44 .
Hepatobiliary
Abnormal liver serum enzyme levels 4.58 5.77 —_—
Ascites 7.78 3.20 P
Cholelithiasis 36.61 27.00 p——
Chronic hepatitis 0.92 0.64 —
Cirrhosis 0.00 119 j
Jaundice (not of newborn) 5.03 2.47 —.
Pancreatic i
Cyst/pseudocyst of pancreas 1.37 0.18 ; =
Intestinal malabsorption 9.15 6.50 -
Other pancreatic disorders 1.37 110 @ —
Pancreatic steatorrhea 0.00 0.00 :
Pancreatitis (acute) 6.86 3.39 e
Pancreatitis (chronic) 1.37 0.73 s
Renal
Nephrolithiasis 28.83 19.77 -
Respiratory
Asthma 117.62 69.75 .
Hemoptysis 3.20 2.20 - .
Nasal polyposis 5.49 2.20 S
Respiratory failure 13.27 8.70 S
Respiratory Infection :
Acute bronchitis 168.42 146.56 -
Acute sinusitis 100.23 81.29 =
Aspergillosis associated disease 0.00 0.09 ;
Bronchiectasis 0.00 0.64 :
Chronic bronchitis 7.78 5.58 — -
Chronic sinusitis 106.64 89.80 .
Nontuberculous mycobacterial infection 0.00 0.09 :
Personal history of recurrent pneumonia 0.92 0.37 : -
Pneumonia 30.66 22.06 —.—
Pseudomonas infections 0.46 0.18 :
Upper respiratory infection—unspecified 269.11 225.10 -
T T T T
! 0 1 2

Odds Ratio (95% CI)

0.70 (0.41-1.20)
1.37 (0.72-2.63)
1.39 (0.85-2.25)

2.05 (1.54-2.72)
1.77 (1.45-2.16)
2.40 (1.21-4.78)
1.60 (1.31-1.97)
2.50 (0.46-13.65)

2.50 (0.94-6.66)
2.52 (0.46-13.85)
1.19 (1.01-1.41)
12.50 (2.43-64.43)
2.23 (1.40-3.56)

1.61 (1.45-1.78)
1.30 (1.05-1.62)
1.34 (1.11-1.60)
4.00 (1.07-14.90)
1.52 (1.30-1.78)

1.82 (1.29-2.56)

0.79 (0.41-1.55)
243 (1.36-4.33)
1.37 (1.07-1.77)
1.43 (0.30-6.88)

2.04 (1.01-4.12)

7.50 (1.25-44.88)
141 (0.86-2.32)
1.25 (0.35-4.44)

2.04 (1.12-3.73)
1.88 (0.50-7.07)

147 (1.11-1.96)

1.80 (1.54-2.09)
1.46 (0.63-3.38)
2.50 (1.25-5.00)
1.54 (1.01-2.34)

1.19 (1.05-1.35)
1.27 (1.08-1.48)

1.40 (0.81-2.40)
1.22 (1.04-1.42)

2.50 (0.46-13.65)
141 (1.07-1.85)
2.50 (0.23-27.57)
1.29 (1.16-1.44)

P—Value

NA

0.197
0.335
0.188

NA
<0.001
<0.001

0.013
<0.001

0.290

NA

0.067
0.289
0.039
0.003
0.001

<0.001
0.015
0.002
0.039
<0.001

0.001

0.496
0.003
0.014
0.656
NA

0.047

0.027
0.176
0.729
NA

0.021
0.353

0.008

<0.001
0.380
0.010
0.045

0.008
0.003
NA
NA
0.224
0.012
NA
0.290
0.015
0.454
<0.001
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