Supplementary information:

Supplementary information about SDoH parameters:

Racial segregation: Racial segregation was calculated as the index of concentration at the extremes (ICE) which is the
measure of “social spatial polarization” that promotes the comparisons between neighborhoods which exhibit high
degree of racial segregation. The measure was calculated by taking the difference in the total number of people
occupying an advantaged vs disadvantaged position in society with respect to race and dividing by the total number
of people in that geographic area[ 1]. The values of racial segregation range from -1 to 1, where -1 indicates a uniformly
segregated disadvantaged area (low income) and 1 indicating a uniformly segregated advantaged area (high income).
The formula is the numerator was the difference in the number of White households reporting >$100,000 or more
income in the prior year (i.e., White households in highest income quintile) and Black households reporting <$25,000
(i.e., Black households in the lowest income quintile). We calculated zip code level information for each of the index
dates and mapped them[2].

Income segregation: Like racial segregation, we also calculated income segregation based on the ICE principle. The
formula is the summation of the number of all households reporting >$100,000 or more income in the prior year (i.e.,
highest income quintile) and those reporting <§25,000 (i.e. lowest income quintile). The difference between these two
quantities (numerator) was divided by the total number of households in that zip code (denominator) to calculate the
Income segregation score[2].

Neighborhood socio-economic status(nSES): To calculate nSES, we used the Agency for Healthcare Research and
Quality (AHRQ) SES index formula[3]. The index was a weighted combination of the percentage of households with
the mean number of 1 person or more per room, the median value of owner-occupied dwelling, the percentage
unemployed, percentage living below the poverty level, the median household income, the percentage 25 years or
older with a bachelor’s degree or higher, and the percentage 25 years or older with less than a 12th-grade education.
It is scaled to the US population to lie between 0 and 100, with a higher number indicative of greater neighborhood
deprivation.

Formula: nSES= 50 + (0-11*median household income score) + (-0-10*% below federal poverty line) + (-0-08* %
unemployed) + (0-10*% college graduates) + (-0-11* % education below 12th grade) + (0-08*median property value
score) + (-0-07*% crowded households). Possible SES Index values range from 0 to 100, with higher values for the
composite score representing higher SES levels.

Normalized difference vegetative index: We wanted to see if exposure to neighborhood greenness plays an impact on
ASUD risk among PTSD patients. It was assessed using the Normalized Difference Vegetation Index (NDVI), a
satellite-derived measure that captures photosynthetic activity of green, leafy vegetation. Values range from —1 to 1,
with values between 0 and 1 corresponding to increasing levels of green leafy vegetation. Values below 0 indicate
clouds, snow, or water. The data is obtained from the Landsat 5 and 7 satellites, which captured NDVI at 30 m
resolution using Google Earth Engine. We used the nature equity dataset which is freely accessible[4].

Aridity index: To account for broad geographic patterns in NDVI, which varies based on climate and aridity in the
given area, we included the Global Aridity Index as a variable in our model. We used the publicly available dataset
which represents the ratio between precipitation and vegetation water demand, where lower values represent dry
conditions[5].

Urban index: Based on U.S. census bureau, zip code is classified as predominately rural and urban, based on three key
factors: population density (people per square mile), distance from nearest city, and size of the nearest city. We
calculated and categorized each zip code based on the population density where, urban zip codes were categorized as
3,000+ persons per square mile. We used the nature equity dataset which is freely accessible[4].



Person of color index: Each zip code was categorized as white majority or people of color majority based on percentage
of individuals living. We used the nature equity dataset which is freely accessible[4].

The variables: gender, age and race were extracted from each patient’s EMR data.
The rest of the variables: percentage of households with same sex marriages, separated partners, single parent, no

vehicle, limited English household, widowed partner is a male, percentage of US Citizens in a zip code, and % of non-
citizens in a zip code, were collected from the ACS website(https://www.census.gov/).
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Figure S1: CONSORT Diagram of our study
PTSD: post-traumatic stress disorder, ASUD: alcohol and substance use disorder, ICD9/10: International classification
of diseases 9/10, EMR: electronic medical records.
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UPMC: University of Pittsburgh Medical Center, EMR: electronic medical records, BERT: Bidirectional encoder
representations from transformers.
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Figure S3: An example of training and validation plots for DeepBiomarker2. X axis is epoch. AUC: area
under curve.

Supplementary information about medications impacting ASUD risk in PTSD patients

Our novel approach has proposed the following drugs may reduce the risk of ASUD among PTSD patients, an
unexplored avenue until now. However, larger studies are needed to validate these findings for clinical application:

Diphenoxylate and Atropine: There is increasing research on the “gut-brain” axis which includes bidirectional
signaling between the gut and the brain. Studies done showed greater PTSD and depressive symptoms severity was
associated with worse constipation, diarrhea, gas/bloating, abdominal/belly pain[6, 7]. Diarrhea is also common
phenomenon among intensive care patients. A systematic review identified diphenoxylate/atropine to be the most
effective in treating these patients[8]. This drug is an opioid agonist primarily targeting mu receptors in the enteric
nervous system, specifically the myenteric and submucosal plexus. It inhibits acetylcholine release, reducing gut
motility and secretions and ultimately slowing down gastrointestinal transit. Studies have shown that care must be
taken to avoid CNS effects including euphoria, nausea and dryness at higher doses[9]. However, atropine is given in
combination with diphenoxylate to reduce its abuse potential.

Moxifloxacin: Moxifloxacin is a third-generation quinolone which has a broad antibacterial spectrum. It is used in
the treatment of respiratory, intraabdominal, urinary tract, skin and soft tissue infections. It is less CNS adverse effects;
however, two cases were reported where moxifloxacin induced hallucination[10] and acute psychosis[11] in patients
with severe sepsis and community acquired pneumococcal pneumonia. Community acquired pneumonia is a common
infection which is associated with significant mortality especially in elderly patients[12]. Initial antibacterial treatment
is given to assure rapid clinical resolution and reduce high rates of hospitalization and mortality. moxifloxacin has
demonstrated good clinical and bacteriological efficacy, reduced length of hospital stay and saved costs compared to
standard therapy[13].

Valacyclovir: It is a highly effective and convenient treatment for acute herpes zoster. The I-valyl ester of acyclovir
significantly enhances bioavailability, enabling simple dosing and improved outcomes[14]. In another study,



valacyclovir reduced herpes zoster-associated pain and postherpetic neuralgia, particularly in immunocompetent
patients aged 50 years and above[15].

Xarelto/Rivaroxaban: It is a novel oral anticoagulant often referred to as a blood thinner, it is used for the treatment
of venous thromboembolism, postoperative thromboprophylaxis following orthopedic surgeries, and preventing
strokes in non-valvular atrial fibrillation. It has recently gained approval for use in secondary prevention for acute
coronary syndrome and peripheral arterial disease[16]. While concerns exist about potential intracranial bleeding risks
associated with rivaroxaban, a limited scale study found no significant differences in outcomes for patients with
traumatic head injuries who received the treatment vs no treatment[17].

Sodium sulfacetamide sulfur: Dermatologic symptoms can be linked to PTSD in various ways: (i) as part of core
PTSD symptoms, such as sensory flashbacks, night sweats, and dermatitis; (ii) due to the psychosomatic effects of
abuse, neglect, and eating disorder; (iii) as a direct result of abuse or major life events; and (iv) through changes in the
body’s stress response, which can worsen skin conditions like psoriasis and urticaria. Stress-related inflammation and
skin barrier issues may also play a role. Some PTSD patients have altered hormone levels and immune responses,
further impacting their skin. These include hypothalamic-pituitary-adrenal axis hypo responsiveness and higher
circulating T lymphocytes. PTSD should be considered when dealing with chronic or treatment-resistant stress-related
skin issues and self-induced dermatoses[18]. Sodium sulfacetamide sulfur is an effective treatment for several
inflammatory facial skin conditions and is frequently combined with sulfur for enhanced results. Adverse reactions to
this medication are uncommon and usually involve only mild skin irritation. However, it should not be used by
individuals with known sulfonamide allergies[19].

Table S1: The baseline comparison between case and control groups*

Case (SD or %) Control (SD or %) p
n 7927 7685
Age 35.16 (15.57) 36.1 (20.59) 1.33E-03
Gender Male 1884 (23.77) 2429 (31.61) 6.45E-28
309.81 posttraumatic stress 4350 (54.88) 4004 (52.10) 5.12E-04
disorder
Emergence Department Visit 4616 (58.23) 3002 (39.06) 8.31E-127
300_Anxiety state, unspecified 3965 (50.02) 3293 (42.85) 2.74E-19
311 _Depressive disorder, not 4022 (50.74) 2709 (35.25) 5.52E-85
elsewhere classified
GLUCOSE 3229 (40.73) 1919 (24.97) 2.06E-97
724.2 Lumbago 2884 (36.38) 1554 (20.22) 6.10E-111
530.81_Esophageal reflux 2580 (32.55) 1787 (23.25) 2.89E-38
V15.82 Personal history of 2498 (31.51) 1567 (20.39) 1.88E-56
tobacco use
V58.61 Long-term (current) use 2291 (28.90) 1757 (22.86) 7.49E-18
of anticoagulants
R10.33_Periumbilical pain 2583 (32.58) 1407 (18.31) 6.58E-93
M25.50 Pain in unspecified joint | 2413 (30.44) 1523 (19.82) 1.02E-52
M?79.7_Fibromyalgia 2505 (31.60) 1345 (17.50) 8.53E-93
HEMATOCRIT(HCT) 2390 (30.15) 1429 (18.59) 2.79E-63
HGB 2402 (30.30) 1383 (18.00) 6.15E-72




V70.0_Routine general medical 1584 (19.98) 2185 (28.43) 5.95E-35
examination at a health care

facility

V72.83_Other specified pre- 2029 (25.60) 1632 (21.24) 1.29E-10
operative examination

V76.2_Screening for malignant 1947 (24.56) 1637 (21.30) 1.28E-06
neoplasms of cervix

RBC 2251 (28.40) 1321 (17.19) 2.31E-62
493.9 Asthma, unspecified type, 2172 (27.40) 1325 (17.24) 2.58E-52
unspecified

RA ACETAMINOPHEN 500 MG | 2276 (28.71) 1112 (14.47) 2.61E-103
CAPLET DBO00316

272.4 Other and unspecified 1748 (22.05) 1633 (21.25) 2.24E-01
hyperlipidemia

CHLORIDE(CL) 2085 (26.30) 1232 (16.03) 1.91E-55
338.29 Other chronic pain 2012 (25.38) 1249 (16.25) 1.04E-44
346.11 Migraine without aura, 1939 (24.46) 1247 (16.23) 2.65E-37
with intractable migraine, so

stated, without mention of status

migrainosus

E849.0 Home accidents 1732 (21.85) 1447 (18.83) 2.79E-06
WBC 1937 (24.44) 1105 (14.38) 1.19E-56
278.01_Morbid obesity 1729 (21.81) 1288 (16.76) 1.33E-15
TOBRAMYCIN-DEXAMETH 1662 (20.97) 1248 (16.24) 3.40E-14
OPHTH

SUSP DB00684/DB01234

ASPARTATE AMINOT.(AST) 1817 (22.92) 1028 (13.38) 8.13E-54
ABS NEUTROPHILS 1813 (22.87) 1031 (13.42) 7.36E-53
V11.8 Personal history of other 1651 (20.83) 1170 (15.22) 9.32E-20
mental disorders

UREA NITROGEN 1766 (22.28) 990 (12.88) 1.79E-53
MCH 1703 (21.48) 922 (12.00) 1.54E-56
E006.9_Other activity involving 1318 (16.63) 1232 (16.03) 3.14E-01
other sports and athletics played

individually

ALANINE AMINOTRANS(ALT) | 1740 (21.95) 809 (10.53) 4.79E-83
MCHC 1704 (21.50) 805 (10.47) 2.10E-78
296.32 Major depressive affective | 1370 (17.28) 1076 (14.00) 1.71E-08
disorder, recurrent episode,

moderate

250 Diabetes mellitus without 1512 (19.07) 916 (11.92) 6.05E-35
mention of complication, type II

or unspecified type, not stated as

uncontrolled

296.4 Bipolar I disorder, most 1680 (21.19) 724 (9.42) 2.82E-92
recent episode (or current) manic,

unspecified

Ventolin Hfa Aer 1444 (18.22) 951 (12.37) 4.27E-24
Glax DB01001

LEUKOCYTE ESTERASE 1592 (20.08) 783 (10.19) 2.24E-66
LYMPHOCYTES 1427 (18.00) 944 (12.28) 2.46E-23




V85.54 Body Mass Index, 1274 (16.07) 1082 (14.08) 5.08E-04
pediatric, greater than or equal to

95th percentile for age

CALCIUM(CA) 1489 (18.78) 867 (11.28) 3.67E-39
RDW 1538 (19.40) 810 (10.54) 4.28E-54
BACTERIA 1633 (20.60) 713 (9.28) 3.39E-87
POTASSIUM(K) 1542 (19.45) 747 (9.72) 3.33E-66
V45.4 Arthrodesis status 1328 (16.75) 961 (12.50) 6.29E-14
OXYCODONE TAB 1599 (20.17) 662 (8.61) 1.60E-93
5SMG _DB00497

715.9_Osteoarthrosis, unspecified | 1332 (16.80) 922 (12.00) 1.32E-17
whether generalized or localized,

site unspecified

V73.81 Special screening 1293 (16.31) 947 (12.32) 1.18E-12
examination for Human

papillomavirus (HPV)

R53.83_Other fatigue 1284 (16.20) 943 (12.27) 2.30E-12
ABS BASOPHILS 1486 (18.75) 706 (9.19) 3.24E-66
786.5_Chest pain, unspecified 1353 (17.07) 797 (10.37) 6.44E-34
SODIUM(NA) 1446 (18.24) 656 (8.54) 1.41E-70
NEUTROPHILS 1290 (16.27) 781 (10.16) 2.22E-29
IBUPROFEN 600 MG 1330 (16.78) 735 (9.56) 2.27E-40
TABLET DBO01050

285.9 Anemia, unspecified 1340 (16.90) 674 (8.77) 6.72E-52
MCV 1316 (16.60) 698 (9.08) 1.32E-44
BLOOD-URINE 1350 (17.03) 625 (8.13) 9.35E-63
Montelukast Sod 10 Mg 1299 (16.39) 666 (8.67) 6.75E-48
Tabs DB00471

TOTAL PROTEIN 1293 (16.31) 667 (8.68) 6.09E-47
793.89_Other (abnormal) findings | 1105 (13.94) 852 (11.09) 7.34E-08
on radiological examination of

breast

ONDANSETRON ODT 4 MG 1253 (15.81) 695 (9.04) 2.01E-37
TABLET DB00904

HYDROCODONE- 1379 (17.40) 539 (7.01) 6.98E-87
HOMATROPINE

SYRUP _DB00956

CREATININE 1106 (13.95) 744 (9.68) 1.52E-16
599 Urinary tract infection, site 1181 (14.90) 663 (8.63) 6.65E-34
not specified

MEDROXYPROGESTERONE 871 (10.99) 972 (12.65) 1.31E-03
10 MG TAB DB00603

ALBUMIN 1186 (14.96) 636 (8.28) 1.11E-38
786.09_Other respiratory 1135 (14.32) 686 (8.93) 9.36E-26
abnormalities

GABAPENTIN 100 MG 1198 (15.11) 615 (8.00) 1.05E-43
CAPSULE DB00996

ABS MONOCYTES 1186 (14.96) 613 (7.98) 1.64E-42
RA VITAMIN B-12 1,000 MCG 1012 (12.77) 777 (10.11) 1.90E-07

TAB DBO00115




PROTEIN-URINE 1208 (15.24) 563 (7.33) 8.94E-55
PREDNISONE TAB 1046 (13.20) 707 (9.20) 2.67E-15
10MG_DB00635

CARBON DIOXIDE(CO2) 1129 (14.24) 603 (7.85) 4.48E-37
ANION GAP 1019 (12.85) 684 (8.90) 2.31E-15
V82.9 Screening for unspecified 1050 (13.25) 645 (8.39) 1.95E-22
condition

SERTRALINE TAB 811 (10.23) 866 (11.27) 3.63E-02
50MG DB01104

V15.88 History of fall 1040 (13.12) 625 (8.13) 5.97E-24
HIGH DENSITY 1022 (12.89) 622 (8.09) 1.57E-22
LIPOPROTEIN(HDL)

ABS LYMPHOCYTES 1015 (12.80) 606 (7.89) 7.28E-24
CLONIDINE TAB 1003 (12.65) 585 (7.61) 2.08E-25
0.IMG DB00575

564.89 Other functional disorders | 952 (12.01) 625 (8.13) 9.25E-16
of intestine

PLATELETS 977 (12.32) 578 (7.52) 1.24E-23
268.9 Unspecified vitamin D 768 (9.69) 777 (10.11) 3.77E-01
deficiency

TRAZODONE 50 MG 968 (12.21) 545 (7.09) 3.08E-27
TABLET DB00656

GLUCOSE(BEDSIDE TEST) 998 (12.59) 511 (6.65) 3.58E-36
KETONES - URINE 987 (12.45) 509 (6.62) 3.91E-35
NEXIUM CAP 834 (10.52) 645 (8.39) 5.65E-06
40MG DBO00736/DB14513

HEPARIN SOD 20,000 UNIT/ML | 1042 (13.14) 429 (5.58) 8.10E-59
VL DB01109

314.01_Attention deficit disorder | 702 (8.86) 755 (9.82) 3.75E-02
with hyperactivity

SUPREP BOWEL PREP 715 (9.02) 735 (9.56) 2.41E-01
KIT DB14500

HYDROXYZ HCL TAB 912 (11.50) 522 (6.79) 2.14E-24
25MG DB00557

787.91 Diarrhea 915 (11.54) 504 (6.56) 2.43E-27
465.9 Acute upper respiratory 758 (9.56) 646 (8.41) 1.16E-02
infections of unspecified site

780.99 Other general symptoms 944 (11.91) 443 (5.76) 1.80E-41
WHITE BLOOD CELLS-URINE | 936 (11.81) 440 (5.73) 5.88E-41
EPITHELIAL CELLS 967 (12.20) 409 (5.32) 7.29E-52
V65.3 Dietary surveillance and 518 (6.53) 849 (11.05) 1.99E-23
counseling

Only the top 100 most frequent features collected during the 1-year observation period are listed in this table. The p
value is from t-test for continuous feature (age) and chi-square test for category features (others).

Table S2: Important features identified by perturbation-based contribution analysis for ASUD prediction:

Feature Name

Relative

Contribution

Wilcoxon_p FDR Q




1-79E-

ED Visit_ED Visit 1-50 1-79E-65 65
RA ACETAMINOPHEN 500 MG CAPLET _DBO00316 1-60 3-67E-38 ;584]5_
HGB 146 2-63E-34 o
1-36E-

HEMATOCRIT(HCT) 1-40 5-43E-29 29
GLUCOSE 132 9-64E-28 i
V7Q.~O_Rout1ne general medical examination at a health care 0-71 9-76F-25 1-63E-

facility 25
. . . 1-09E-

V65.3 Dietary surveillance and counseling 0-47 7-63E-24 24
530.81_Esophageal reflux 1-25 1-40E-16 1.768E_
. . 1-68E-

493.9 Asthma, unspecified type, unspecified 1-34 1-51E-16 17
RBC 128 4-99E-16 ‘1"799]5'
WBC 1:32 6-02E-14 ? '547E'
CHLORIDE(CL) 1-29 8-99E-14 Z'549E'
MCHC 134 9-79E-13 [
. ol . .. 2-14E-

314.01_Attention deficit disorder with hyperactivity 0-50 3-00E-12 13
MCH 131 4-18E-11 2 T8
ALBUMIN 135 5-77E-11 S olE
RDW 130 7-80E-11 O
HYDROCODONE-HOMATROPINE SYRUP_DBO00956 1-42 1-38E-10 Z.266E_
OXYCODONE TAB 5MG_DB00497 1-44 3-49E-10 i '184E'
TOTAL PROTEIN 1-41 1-31E-09 ?'15 7E-
646.84 Other specified complications of pregnancy, postpartum 6-60E-

. o 2-10 1-39E-09

condition or complication 11
PROTEIN-URINE 1-41 2-20E-09 }600]5_
. 2-10E-

V58.61 Long-term (current) use of anticoagulants 1-24 4-82E-09 10
382.9 Unspecified otitis media 0-44 5-39E-09 : (’)25 E-
. 3-51E-

V15.82_Personal history of tobacco use 1-25 8-78E-09 10
3-54E-

LEUKOCYTE ESTERASE 1-36 9-21E-09 10
300_Anxiety state, unspecified 1-18 1-21E-08 4-49E-

10




6-95E-

ABS NEUTROPHILS 1-33 1-95E-08 10
DIPHENOXYLATE ATROPINE 2 5 DB00572|DB01081 0-30 4-07E-08 (1)§4OE_
. 2-17E-

579.2_Blind loop syndrome 0-24 6-52E-08 09
780.6_Fever, unspecified 0-47 7-04E-08 (2)’927]5'
7-87E-

Sod Sul/Sulf 10-5 % Emu Exac_DB00634 0-45 2-52E-07 09
GABAPENTIN 100 MG CAPSULE_DB00996 1-39 4-16E-07 (1)56]5_
250 Diabetes mellitus without mention of complication, type II or 217 4-72F-07 1-39E-

unspecified type, not stated as uncontrolled 08
852.02_Subarachnoid hemorrhage following injury without 1-49E.-

mention of open intracranial wound, with brief [less than one 0-50 4-97E-07 08

hour] loss of consciousness

2-45E-

724.2 Lumbago 1-25 8-80E-07 08
. . 3-10E-

V11.8 Personal history of other mental disorders 1-28 1-15E-06 08
844.9 Sprains and strains of unspecified site of knee and leg 0-41 2-09E-06 (S)éSOE_
311 Depressive disorder, not elsewhere classified 1-21 4-54E-06 (1);716]5_
. . 1-33E-

240.9 Goiter, unspecified 0-54 5-33E-06 07
. 1-83E-

Z3A.38 38 weeks gestation of pregnancy 1-34 7-51E-06 07
. . . 4-38E-

386.11_Benign paroxysmal positional vertigo 0-34 1-84E-05 07
R10.33_Periumbilical pain 1-17 1-93E-05 3.748]5_
- . 5-09E-

Flecainide 50 Mg Tab Anip DB01195 0-08 2:24E-05 07
. . 1-24E-

738 Acquired deformity of nose 0-14 5-58E-05 06
403.1_Hypertensive chronic kidney disease, benign, with chronic 297 9-52F-05 2-07E-

kidney disease stage I through stage IV, or unspecified 06
TRULANCE 3 MG TABLET DB13170 0-19 0-0001 3620]5_
ENALAPRIL 20MG TABLETS DB00584 0-48 0-0001 3684]5_
2-87E-

CARBON DIOXIDE(CO2) 1-28 0-0001 06
UREA NITROGEN 1-20 0-0001 §~687E—
3-73E-

780.99 Other general symptoms 0-67 0-0002 06
3-80E-

HIGH SENSITIVITY CRP 1-84 0-0002 06
646.93 Unspecified complication of pregnancy, antepartum 3-81E-

o . 1-36 0-0002

condition or complication 06

615 _Acute inflammatory diseases of uterus, except cervix 2-21 0-0002 8-681E—

10



5-19E-

846_Sprain of lumbosacral (joint) (ligament) 2-88 0-0003 06
MOXIFLOXACIN HCL 400 MG TABLET DB00218 031 0-0003 8’646]5'
CALCIUM(CA) 127 0-0003 o7
LACTATE ISTAT 0-39 0-0004 o 13k
. . . L 7-52E-
873.44 Open wound of jaw, without mention of complication 0-35 0-0004 06
793.7 Nonspecific (abnormal) findings on radiological and other 7-94E-
= 0-18 0-0005
examination of musculoskeletal system 06
706.1_Other acne 0-66 00013 (2)'512E'
. . . . 2-70E-
560.9 Unspecified intestinal obstruction 0-36 0-0017 05
648.14 Thyroid dysfunction of mother, postpartum condition or 2-74E-
= 0-17 0-0017
complication 05
2-89E-
Alprazolam 1 Mg Tab Dava DB00404 1-63 0-0019 05
. . 3-42E-
E929.0 Late effects of motor vehicle accident 0-56 0-0022 05
M79.7 Fibromyalgia 119 0-0024 S8
EPITHELIAL CELLS 1-26 0-0037 8:556]5_
577_Acute pancreatitis 0-67 0-0039 8:566]5_
MCV 118 0-0043 o7
211.3_Benign neoplasm of colon 0-59 0-0050 g.SOSE_
7-37E-
NADOLOL TAB20MG DB01203 0-15 0-0052 05
BACTERIA 1-18 0-0056 i
296.4_Blp01ar I disorder, most recent episode (or current) manic, 126 0-0074 0-0001
unspecified
DICLOFENAC SOD EC 75 MG TAB DB00586 329 0-0095 0-0001
ANA PATTERN 0-19 0-0106 0-0001
C75.1_Malignant neoplasm of pituitary gland 4-08 0-0111 0-0001
LYMPHOCYTES 1-20 0-0134 0-0002
251.2_Hypoglycemia, unspecified 2:33 0-0144 0-0002
346.1 1_Migraine W1Fhout aura, w1th 1nt.ractable migraine, so 117 0-0146 0-0002
stated, without mention of status migrainosus
COLESTIPOL HCL 1 GM TABLET _DBO00375 0-16 0-0150 0-0002
715.9‘_Oste'0arthr051s3 unspecified whether generalized or 126 0-0157 0-0002
localized, site unspecified
BUSPIRONE HCL 5 MG TABLET DB00490 2-37 0-0163 0-0002
V45.4 Arthrodesis status 1-18 0-0192 0-0002

11




787.2_Dysphagia, unspecified 0-47 0-0196 0-0002
UA CULTURE SCREEN 0-46 0-0224 0-0003
SYMBICORT 80-4.5 MCG INHALER_DB00983|DB01222 1-36 0-0228 0-0003
;/ii;éiﬁ]:(ggryaz[eass Index, pediatric, greater than or equal to 95th 0-86 0-0261 0-0003
ASPARTATE AMINOT.(AST) 1-19 0-0285 0-0003
785.2_Undiagnosed cardiac murmurs 0-42 0-0294 0-0003
CLINDAMYCIN HCL 150 MG CAPSULE DB01190 0-59 0-0295 0-0003
?jfjrziigierebral artery occlusion, unspecified with cerebral 0-24 0-0330 0-0004
BASE DEFICIT-ARTERIAL && 1-76 0-0332 0-0004
XARELTO 20MG TABLETS DB06228 0-39 0-0337 0-0004
BLOOD-URINE 1-21 0-0418 0-0004
V58.49 Other specified aftercare following surgery 1-92 0-0432 0-0005
959.3 Elbow, forearm, and wrist injury 0-44 0-0442 0-0005
IONIZED CALCIUM, ISTAT 0-44 0-0444 0-0005
VALACYCLOVIR HCL 1 GRAM TABLET DB00577 0-53 0-0495 0-0005
V18.19 Family history of other endocrine and metabolic diseases | 0-57 0-0509 0-0005
LDL CHOLESTEROL, DIRECT 0-12 0-0535 0-0005
gig.zgsllllrelzpemﬁed inflammatory disease of female pelvic organs 0-49 0-0678 0-0007
338.29_Other chronic pain 1-17 0-0704 0-0007
A/G RATIO 1-35 0-0707 0-0007
ALPHA 1 0-19 0-0730 0-0007
PENICILLN VK TAB 500MG_DB00417/DB14500 0-65 0-0735 0-0007
mention o hypertension.anteparuns conditon or compleson | > 12 00769 00007
GLIPIZIDE 5 MG TABLET DB01067 2-34 0-0819 0-0008
IGE-TOTAL 14-80 0-0857 0-0008
618.4 Uterovaginal prolapse, unspecified 0-28 0-0938 0-0009
351_Bell's palsy 1-77 0-0948 0-0009
V72.42 Pregnancy examination or test, positive result 1-31 0-0994 0-0009
217 Benign neoplasm of breast 0-21 0-1142 0-0010
EPSTEIN-BARR VCA IGG AB 0-33 0-1206 0-0011
401.9 Unspecified essential hypertension 1-33 0-1211 0-0011
ASPIR-LOW EC 81 MG TABLET DB00945 1-39 0-1257 0-0011
368.8_Other specified visual disturbances 1-64 0-1268 0-0011
NOROXYCODONE 2-84 0-1273 0-0011
GARLIC 1,000 MG CAPSULE DB10532 2-19 0-1327 0-0011
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HEMATOCRIT (POCT) 0-17 0-1336 0-0011
V15.3 Personal history of irradiation, presenting hazards to health | 0-62 0-1381 0-0012
V46.8 Dependence on other enabling machines 0-52 0-1435 0-0012
V58.89 Other specified aftercare 0-38 0-1527 0-0013
FENOFIBRIC ACID DR 135 MG CAP_DB00122|DB13873 0-27 0-1604 0-0013
ZINC (ZN) 0-56 0-1682 0-0014
ELMIRON  CAP 100MG_DB00686 0-51 0-1695 0-0014
VERY LOW DENSITY LIPOPROTEIN 0-55 0-1794 0-0014
URINE YEAST 0-36 0-1811 0-0014
M62.830_ Muscle spasm of back 0-67 0-1847 0-0014
PH ISTAT VENOUS 0-52 0-1874 0-0014
695.89_Other specified erythematous conditions 0-16 0-1875 0-0014
METRONIDAZOL TAB 500MG_DB00916 1-27 0-1931 0-0015
GLUCOSE-URINE 1-27 0-1968 0-0015
PLATELETS 1-23 0-1976 0-0015
V22.1 Supervision of other normal pregnancy 1-25 0-2155 0-0016
COSENTYX PEN INJ 300DOSE _DB09029 2-59 0-2181 0-0016
842 Sprain of wrist, unspecified site 0-61 0-2268 0-0017
722.52 Degeneration of lumbar or lumbosacral intervertebral disc | 1-48 0-2276 0-0017
N O AN AR
227 Benign neoplasm of adrenal gland 2-84 0-2717 0-0020
313.89_Other emotional disturbances of childhood or adolescence | 1-33 0-3173 0-0023
847 Sprain of neck 3-18 0-3411 0-0024
ACEBUTOLOL 200 MG CAPSULE DB01193 0-40 0-3503 0-0025
848.3 Sprain of ribs 0-58 0-3622 0-0025
875.1_Open wound of chest (wall), complicated 0-44 0-3710 0-0026
657.03_Polyhydramnios, antepartum condition or complication 16-65 0-3732 0-0026
959.9 Unspecified site injury 0-63 0-3852 0-0026
LACTASE ENZYME 3000UNIT TABS DB13761 0-12 0-3904 0-0027
ACETAZOLAMIDE 125 MG TABLET DB00819 1-65 0-4083 0-0028
(\;eZVSi.Clel_Encounter for insertion of intrauterine contraceptive 1-46 0-4123 0-0028
285.29 Anemia of other chronic disease 0-40 0-4591 0-0031
INTACT PTH 2-06 0-4647 0-0031
V01.89 Contact with or exposure to other communicable diseases | 1-34 0-4802 0-0032
959.01 Head injury, unspecified 0-71 0-4866 0-0032
V54.89 Other orthopedic aftercare 0-30 0-4874 0-0032
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576.1_Cholangitis 0-49 0-4977 0-0032
Sji;ﬁ;:;f:llamre rupture of membranes, antepartum condition or 0-38 0-5067 0-0032
PREZISTA TAB 600MG_DB00898DB01264 0-39 0-5437 0-0035
CANNABINOID 0-28 0-5483 0-0035
E980.4 Poisoning by other specified drugs and medicinal

substances, undetermined whether accidentally or purposely 0-50 0-5602 0-0035
inflicted

B-TYPE NATRIURETIC PEPTIDE 1-54 0-5733 0-0036
LORAZEPAM 1 MG TABLET DB00186 0-39 0-5858 0-0036
V76.2_Screening for malignant neoplasms of cervix 0-86 0-5997 0-0037
331.83_Mild cognitive impairment, so stated 2-61 0-6166 0-0038
192.2_Malignant neoplasm of spinal cord 0-57 0-6195 0-0038
591 Hydronephrosis 1-60 0-6215 0-0038
536.42 Mechanical complication of gastrostomy 0-59 0-6233 0-0038
651.03_Twin pregnancy, antepartum condition or complication 0-10 0-6303 0-0038
536.3_Gastroparesis 0-21 0-6433 0-0038
380.1 Infective otitis externa, unspecified 0-46 0-6513 0-0039
E929.0 Late effects of motor vehicle accident 2-59 0-6602 0-0039
AZATHIOPRINE 50 MG TABLET DB00993 0-66 0-6657 0-0039
SYPHILIS SCREEN 0-05 0-6751 0-0039
BETAMETHASONE DP 0.05% OINT DB00443|DB11130 0-81 0-6765 0-0039
ii%;iﬁ%ﬁf:ﬁ%ﬁ:ﬁ;sed by other specified cutting and piercing 0-66 0-6779 0-0039
787.3 Flatulence, eructation, and gas pain 0-65 0-7093 0-0040
SODIUM(NA) 1-16 0-7093 0-0040
437.8 Other ill-defined cerebrovascular disease 2-26 0-7576 0-0043
CANDIDA PROBE 0-63 0-7768 0-0044
MAGNESIUM OXIDE 400 MG TABLET _DBO01377 0-75 0-7895 0-0044
POTASSIUM(K) 1-15 0-8905 0-0049
E812.0 Other motor vehicle traffic accident involving collision

with motor vehicle injuring driver of motor vehicle other than 1-83 0-9212 0-0051
motorcycle

ANA SCREEN 2-56 0-9223 0-0051
RA P-COL RITE TABLET DB11089 1-20 0-9582 0-0052

Relative contribution value > 1: Indicator of high risk and Relative contribution value < 1: Indicator of low risk,
FDR Q: false discovery rate adjusted Q value, p_wilcoxon: P values of Wilcoxon test. The diagnostic codes
mentioned in the table above (Diagnosis code/DrugBank ID/lab-tests) used in our study are representatives of all

1639 diagnosis groups.
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Table S3: Association of lab tests, diagnosis and medication use on PTSD and ASUD validated by literature

search.
Lab test Effect on PTSD Effect on ASUD Diagnosis x:dlcatlon
Heme:
HGB Low hemoglobin in | Long term
High hemoglobin alcoholics, opioids, | (current) use of
levels[20] cannabis and heroin | anticoagulants[22
users[21] , 23]
HCT
Low hematocrit in
. . alcoholics, Long term
Hrlfllrll(l)lggnatocm cannabis, cocaine (current) use of
?n ﬂamma%ion[2 4] users and high anticoagulants[22
hematocrit levels in | , 23]
opioid users[21]
RDW High RDW in
Higher RDW levels cannabis users and Long term
. (current) use of
amongst depressed heroin users and anticoagulants[22
patients[24] low RDW in opioid 23] J
users[21] ’
RBC
Low red blood cells
. in alcoholics, Long term
gée\;:;zg dRBCS m opioids and heroin | (current) use of
afien ts[24] users and high red | anticoagulants[22
p blood cells in ,23]
cannabis users[21]
MCH Significant
elevations in MCH
Negative association zcralxcllelr\gigghlonlics Long term
between MCH and and cannabis users (current) use of
anxiety/depression[24 . " | anticoagulants[22
1 But slight 23]
elevations in ’
moderate
alcoholics[21]
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Significant

MCHC . .
elevations in MCH
and MCHC in
. . severe alcoholics Long term
High MCHC levels in . ’. | (current) use of
. heroin and cannabis .
trauma patients[24] users. But slight anticoagulants[22
elevations in -23]
moderate
alcoholics[21]
Kidney:
. Low serum albumin
ALBUMIN Low serum albumin . Acute
levels in mood levels in drug encephalopathy
. addicts while .
disorders hieher serum for liver
(schizophrenia and all%umin levels in alcoholic
MDD)[25] alcoholics[26] diseases[27]
UREA- NITROGEN
Significant

relationship between
depression and
abnormal urea

Increased urea
nitrogen in
morphine users[29]

nitrogen[28]
CALCIUM
Abnormal calcium Multiple .
levels[30] dyselectrolytemia
in chronic alcohol
abusers[31]
CHLORIDE
Multiple
Hyperchloremia[32] dyselectrolytemia
in chronic alcohol
abusers[31]

16



CARBON DIOXIDE Increased partial
Abnormal carbon pressure o f grterlal
.. . carbon dioxide
dioxide levels in head .
injury patients[33] levels in alcohol
Juty p withdrawal
patients[34]
Metabolic syndrome:
GLUCOSE High blood glucose Glucose
peaks and insulin dysregulation Diabetes
levels in PTSD amongst ASUD mellitus[36]
patients[35] patients[36]
Inflammatory:
WBC
Low WBC levels in
alcoholics. But high | Major depressive
elevations in disorder,
Elevated WBCs in cannabis, inhalants, | lumbago, Pain
depressed tobacco, opioid fibromyalgia, medications[43
patients[37] users. No asthma, other ]
significant changes | chronic pain[38-
amongst cocaine 42]
users[21]
ABS
NEUTROPHILS
Low neutrophil MaJ or depressive
. . disorder,
. levels in alcoholics .
Elevated neutrophils . lumbago, Pain
. and cannabis users. . .
in depressed . . fibromyalgia, medications[43
. But high elevations
patients[37] . asthma, other ]
in inhalants and L
. chronic pain[38-
opioid users[21]
42]
Urine:
Bacterial vaginosis Poor quality of life
LEUKOCYTE . £ . by UTI patients Other general
increases blood urine | . .
ESTERASE content (BV)[44] increase risk of symptoms[46]
ASUDs[45]




Miscellaneous:
Low protein Other general
High total protein content due to poor | symptoms such
TOTAL PROTEIN content in trauma nutrition habits as nausea,
patients[47] amongst headache, low on
addicts[48] energy[48]

*Hemoglobin (HGB), hematocrit (HCT), red cell distribution width (RDW), red blood cells (RBC), white blood
cells (WBC), absolute (ABS) neutrophils, mean corpuscular hemoglobin (MCH) and mean corpuscular hemoglobin
concentration (MCHC).
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