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STUDY METHODS
1. METHODS

Study Design
This study employed a retrospective cohort design and data from two large integrated US private healthcare claims repositories. Patient-level claims information from the two repositories were pooled for analyses (Appendix A).

Data Source Population
The data source population comprises (principally) persons who have private employer-sponsored healthcare coverage, along with their spouses and dependents. Elderly persons who are Medicare-eligible and have elected to enroll in the Medicare Advantage Program or in a Medicare supplemental plan—and thus receive their healthcare coverage, in part or in full, through a private health plan—also are included in the data source population. 
Data Source(s)
The two study repositories―Truven Health Analytics MarketScan® Commercial Claims and Encounters and Medicare Supplemental and Coordination of Benefits Databases (“MarketScan Database”); IMS LifeLink™ PharMetrics Plus Health Plan Claims Database (“PharMetrics Plus Database”)―comprise medical (i.e., facility and professional service) and outpatient pharmacy claims from a large number of participating health plans. Data extracts from the two repositories spanned the period from January 1, 2009 through December 31, 2016.

The MarketScan Database includes information from (primarily) employer-sponsored plans throughout the US that provide health benefits to >15 million persons annually, including employees, their spouses, and their dependents, 10% of whom are aged ≥65 years. The PharMetrics Plus Database includes information from >75 US private health plans providing healthcare coverage to a geographically-diverse population of >15 million persons annually; 4% of plan members are ≥65 years of age.

Data available from each facility and professional-service claim include dates and places of service, diagnoses, procedures performed/services rendered, and quantity of services (professional-service claims only). Data available for each outpatient pharmacy claim include the drug (class) dispensed, dispensing date, quantity dispensed, and number of days supplied. Medical and pharmacy claims also include amounts paid (i.e., reimbursed) by health plans, as well as by patients, for healthcare services rendered. Selected demographic and eligibility information (including age, sex, geographic region of residence, dates of plan eligibility) is available for all health plan enrollees in the databases. All data can be arrayed longitudinally to provide a detailed chronology of medical and pharmacy services used by each plan member over time.
Patient Eligibility

The source population comprised all patients aged ≥18 years who, between January 1, 2010 and December 31, 2016, initiated ≥1 course of myelosuppressive chemotherapy for a single primary solid tumor or NHL. Patients who did not have medical and drug benefits for ≥6 months prior to their first qualifying chemotherapy course or who did not meet all other inclusion criteria (i.e., single primary cancer, no bone marrow/stem cell transplant) were excluded from the source population.

For each patient in the source population, the first cycle of the first chemotherapy course, the chemotherapy regimen (agents and periodicity), the site of the primary cancer, and the presence of metastatic disease were characterized. From the source population, all patients who received myelosuppressive chemotherapy with selected intermediate/high-risk regimens for non-metastatic cancer of the breast, colon/rectum, lung, or ovaries or for NHL were selected for inclusion in the study population. 
Inclusion Criteria
Patients who satisfied the following criteria were selected for inclusion in the source population:

· Receipt of chemotherapy with a regimen that contained ≥1 myelosuppressive agent between January 1, 2010 and December 31, 2016; 

· Evidence of a primary solid tumor or NHL; and
· Aged ≥18 years at the time of chemotherapy initiation.
From the source population, all patients who received selected intermediate/high-risk regimens for certain cancer types—as defined below—were selected for inclusion in the study population. The list of cancer/regimen combinations of interest included:

· Non-metastatic breast: TC, TAC, TCH, dose-dense AC/AC-T (Q2W)
· NHL: CHOP/CHOP-R
· Non-metastatic colorectal: FOLFOX
· Non-metastatic lung: carboplatin + paclitaxel
· Non-metastatic ovarian: carboplatin + paclitaxel
All first cycles of chemotherapy from qualifying courses were pooled for analyses. Patient-cycles (i.e., first cycles for all qualifying subjects) were stratified by calendar quarter.
Primary and Secondary Cancers. Presence of solid tumors and NHL were identified based on ≥2 encounters (≥7 days apart) with a qualifying 3-digit ICD-9-CM/ICD-10-CM diagnosis code (Appendix B) during the period beginning 30 days prior to the date of chemotherapy initiation and ending 30 days thereafter. Presence of metastasis was identified on the basis of ≥1 diagnosis code (ICD-9-CM 197-198; ICD-10-CM C78-C79) on inpatient claims or ≥2 diagnosis codes on outpatient claims (excluding those for laboratory services) on different days during the 1-year period prior to chemotherapy initiation. 
Chemotherapy Courses and Cycles. For each cancer chemotherapy patient, each unique cycle within the first observed course of chemotherapy was identified. The first chemotherapy cycle (of the first course) was defined as beginning with the date of initiation of chemotherapy and ending with the first service date for the next administration of chemotherapy administration (as evidenced by an encounter with a corresponding HCPCS or ICD-9-CM/ICD-10-CM code) occurring at least 7 days—but no more than 59 days—after the date of initiation of chemotherapy. If a second chemotherapy cycle did not commence prior to day 60, or if there was an unplanned change in the chemotherapy regimen (i.e., based on expert opinion regarding agents received in first cycle versus subsequent cycles), both the first cycle of chemotherapy and the course of chemotherapy were considered to have been completed 35 days following the beginning of the cycle or on the date of change in the regimen, as appropriate. The second and all subsequent cycles of chemotherapy during the chemotherapy were similarly defined. 
Only myelosuppressive chemotherapy agents (Appendix C) were considered in characterizing courses and cycles therein. Chemotherapy courses were characterized based on observed patterns of administration using information captured in claims—including corresponding procedure/revenue codes (HCPCS, ICD-9-CM/ICD-10-CM, Uniform Bill-92 [UB-92]) and dates of service—as well as clinical expertise regarding the regimens and their patterns of use in clinical practice. 
Chemotherapy Regimens. Chemotherapy regimens were ascertained based on a review of all HCPCS Level II codes for parenterally administered antineoplastic agents (myelosuppressive and non-myelosuppressive) on claims with service dates within 6 days of the start of each cycle of chemotherapy. Chemotherapy regimens were characterized based on the agents received during the course as well as based on cycle periodicity (i.e., weekly [QW], every two weeks [Q2W], every three weeks [Q3W], every four weeks [Q4W]), which was based on the observed interval between the first and second cycles.
Exclusion Criteria

Patients were excluded from the source population if there was/were: 

· Any gaps in their eligibility for comprehensive medical and drug benefits during the 6-month (“pretreatment”) period prior to initiation of their chemotherapy course;

· Evidence of ≥2 primary solid cancers within (i.e., +/-) 30 days of the date of chemotherapy initiation, except for patients with evidence of a primary cancer(s) and metastatic disease at the same site, as described below; or
· Evidence of hematopoietic stem cell or bone marrow transplantation prior to or during receipt of chemotherapy.
Patients who have evidence of ≥2 primary cancers (e.g., breast cancer and lung cancer) and evidence of distant metastatic disease to ≥1 of these sites (e.g., lung) were classified as having a single primary tumor (i.e., breast cancer metastatic to the lung) and thus were retained in the study population (Appendix D). (The assumption in such cases is that metastatic disease in the lung was miscoded as a primary malignancy.) 
Definitions

Definitions of Time Periods

Study Period

The study period spanned January 1, 2009 to December 31, 2016. 
Baseline Period
The baseline period for evaluating characteristics of patients, their cancer, and their treatment spanned the 12-month pre-chemotherapy period.
Endpoint(s)/Outcomes(s) Assessment
Primary Prophylaxis with Colony-Stimulating Factor. Use of primary prophylaxis with CSF (PP-CSF) was ascertained using Level II codes from the Healthcare Common Procedure Coding System (HCPCS) on medical claims (pegfilgrastim [J2505], filgrastim [J1440; J1441; J1442], tbo-filgrastim [J1446, J1447], sargramostim [J2820]) and National Drug Codes on outpatient pharmacy claims with service/dispense dates on or up to 5 days after the last day of chemotherapy administration during the first cycle. Use of primary prophylaxis with pegfilgrastim was further characterized by the day of administration, which was defined based on receipt on the same day as chemotherapy completion (“same day as chemotherapy”) versus during days 1-3 from chemotherapy completion (“days 1-3 from chemotherapy”) and during days 4-5 from chemotherapy completion (“days 4-5 from chemotherapy”), respectively.
Febrile Neutropenia. Follow-up for ascertainment of FN began on the 6th day following completion of chemotherapy in the first cycle and ended on the last day of the first chemotherapy cycle. FN requiring inpatient care was identified based on an inpatient admission with a diagnosis (principal or secondary) of neutropenia (ICD-9-CM 288.0x; ICD-10-CM D70.x), or fever (ICD-9-CM 780.6; ICD-10-CM R50.2, R50.9, R50.81-R50.84, R68.0, R68.83), or infection (Appendix E). 
FN requiring outpatient care only was ascertained based on an encounter in the outpatient setting (e.g., physician’s office, emergency department, home) with a diagnosis of neutropenia, or fever, or infection and—on the same date—a HCPCS Level I (i.e., CPT) code for IV administration of antimicrobial therapy. Such encounters that precede or follow a hospitalization during the same cycle of chemotherapy were not considered as a separate outpatient episode (i.e., they were classified as part of the episode of FN requiring inpatient care). 
Other Study Variables

Characteristics described below represent many of those listed by NCCN as important risk factors for FN. It was anticipated that demographic characteristics would be available for nearly all study subjects. All other characteristics were defined based on the presence of specific data (e.g., diagnosis codes, procedure codes); the absence of such data was assumed to indicate the absence of the characteristic captured by the variable. While the accuracy of variables capturing healthcare encounters and use of pharmacotherapy (e.g., CSF agents) is expected to be high, the accuracy of variables capturing the presence of acute and chronic conditions is undoubtedly less.

Patient Characteristics. Patient, cancer, and treatment characteristics included: age; sex; presence of selected chronic comorbidities (cardiovascular disease, diabetes, liver disease, lung disease, renal disease, osteoarthritis, rheumatoid disease, thyroid disorder); body weight/nutritional status (obesity, underweight, malnutrition); proxies for health status (hospice/SNF care); proxies for physical function (use of hospital bed, supplemental oxygen, walking aid, wheelchair); history of blood disorders (anemia, neutropenia), infection, recent surgery (Appendix F), hospitalization (all-cause), chemotherapy, and radiation therapy; and total healthcare expenditures during the baseline period.

Age was assessed as of the first day of the first cycle of chemotherapy in the course. All of other characteristics (except for recent surgery) were assessed during the 12-month pre-chemotherapy period; recent surgery was assessed during the 90-day prechemotherapy period. Chronic comorbidities were identified on the basis of ≥1 diagnosis code on inpatient claims, ≥2 diagnosis codes on outpatient claims (excluding those for laboratory services) on different days, ≥1 procedure code, or ≥1 drug code, as appropriate (Appendix G). Blood disorders and infections were identified on the basis of ≥1 diagnosis code (on inpatient and/or outpatient claims) or ≥1 drug code, as appropriate. 
APPENDIX A: STUDY DESIGN SCHEMA
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CPT Code

Operations on the nervous system 01.xx–05.xx

61000-61070, 61105-61253,

 

61304-61576, 61580-

61619, 61850-61888, 62160-62319, 63650-63688, 

64400-64530, 64550-64595, 64600-64681, 64702-

64727, 64732-64772, 64774-64823, 64831-64876, 

64885-64911, 64999

Operations on the endocrine system 06.xx –07.xx

60000-60300, 60500-60699

Operations on the eye 08.xx –16.xx

65091-65290, 65400-66999, 67005-67299, 67311-

67399, 67400-67599, 67700-67999, 67800-67840, 

67850, 67875-67882, 67900-67924, 67930-67975, 

68020-68899

Other miscellaneous diagnostic and therapeutic procedures17.xx

Operations on the ear 18.xx –20.xx

69000-69979

Operations on the nose, mouth, and pharynx 21.xx –29.xx

40490-40530, 40650-40761, 40799, 40800-40806, 

40808-40820, 40830-40845, 40899, 41000-41019, 

41000-41019, 41100-41155, 41250-41252, 41500-

41599, 41800-41806, 41820-41850, 41870-41899, 

42000, 42100-42160, 42180-42281, 42299-42340, 

42400-42450, 42500-42510, 42550-42699, 42700-

42725, 42800-42894, 42900-42953, 42955-42999

Operations on the respiratory system 30.xx –34.xx

30000-30020, 30100-30160, 30200-30220, 31231-

31294, 31299, 31300-31420,

 

31500-31502, 31580-

31590, 31505-31579, 31595, 31599, 31600-31614, 

31615-31656, 32601-32665, 31715-31730, 31750-

31830,

 

31899, 32035-32225, 32310-32405, 32420-

32540, 32550-32551, 32560,

 

32800-32820, 32850-

32856, 32900-32960, 32997-32999

Operations on the cardiovascular system

00.5x, 00.6x, 35.xx –39.xx

33010-37799, 92975, 92977; 92978; 92979,92980 – 

92981, 92982, 92984, 92986-92993, 92995 – 92996, 

92997, 92998

Operations on the hemic and lymphatic system 40.xx –41.xx

38100-38102, 38115, 38120-38129, 38204-38242, 

38300-38999, 38562-38564, 38700-38780, 38790-

38794, 38999

43020-43045, 43100-43135, 43200-43272, 43273 

,43280-43289, 43300-43425, 43500-43520, 43600-

43641, 43644-43648, 43651-43659, 43752-43761, 

43770-43774, 43800-43999, 44005-44055,

44100-44160, 44180-44238, 44300-44346, 44360-

44397, 44602-44680, 44700-44799, 44800-44820, 

44850, 44899, 44900-44901, 44950-44960, 44970, 

44979, 45000-45020, 45100-45170, 45190, 45300-

45387, 45395-45397, 45400-45402, 45500-45825

46020-46083, 46200-46320, 46500-46505, 46600-

46615, 46700-46762, 46900-46942, 46945-46947, 

46999, 47000-47015, 47100-47130, 47300-47362, 

47370-47379, 47400-47490, 47500-47530, 47550-

47556, 47560-47562, 47563-47579, 47720-47900, 

48100-48160, 48400, 48500-48548, 48550-48556, 

49180-49255, 49320-49329, 49400-49465, 49491-

49611, 49650-49659, 49900

Operations on the urinary system 55.xx –59.xx

50010-50593, 50600-50980, 51020-52700, 53000-

53899

Operations on the male genital organs 60.xx –64.xx

54000-54450, 54500-54901, 55000-55060, 55100-

55180, 55200-55450, 55500-55559, 55600-55680, 

55700-55899

Operations on the female genital organs 65.xx –71.xx

56405-58999

Obstetrical procedures 72.xx-75.xx

59000-59076, 59100-59160, 59200, 59300-59350, 

59400-59430, 59510-59525, 59610-59622, 59812-

59857, 59866-59899

Operations on the musculoskeletal system 76.xx –84.xx

20000-20005, 20100-20103, 20150-20251, 20500-

20697, 20802-20838, 20900-20938, 20950-20999

Operations on the integumentary system 85.xx –86.xx

10040-10180, 11000-11044, 11055-11057, 11100-

11101, 11200-11201, 11300-11313, 11400-11471, 

11600-11646, 

Arteriography using contrast material 88.4x

Angiocardiography using contrast material 88.5x

Phlebography 88.6x

Stereotactic radiosurgery 92.3x

61795-61800

Appendix F.  Codes for surgery

Operations on the digestive system 42.xx –54.xx


APPENDIX B: PRIMARY CANCERS (ICD-10 Codes Available Upon Request)
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ICD-9-CM  Description

140 Malignant neoplasm of lip

141 Malignant neoplasm of tongue

142 Malignant neoplasm of major salivary glands

143 Malignant neoplasm of gum

144 Malignant neoplasm of floor of mouth

145 Malignant neoplasm of other and unspecified parts of mouth

146 Malignant neoplasm of oropharynx

147 Malignant neoplasm of nasopharynx

148 Malignant neoplasm of hypopharynx

149 Malignant neoplasm of other and ill-defined sites within the lip, oral cavity, and pharynx

140-149 Lip, Oral Cavity, and Pharnyx

150 Malignant neoplasm of esophagus

151 Malignant neoplasm of stomach

152 Malignant neoplasm of small intestine, including duodenum

155 Malignant neoplasm of liver and intrahepatic bile ducts

156 Malignant neoplasm of gallbladder and extrahepatic bile ducts

157 Malignant neoplasm of pancreas

158 Malignant neoplasm of retroperitoneum and peritoneum

159 Malignant neoplasm of in the digestive organs and peritoneum

150-152, 155-159 Other Digestive Organs and Peritoneum (excluding colon and rectum)

153 Malignant neoplasm of colon

154 Malignant neoplasm of rectum, rectosigmoid junction, and anus

153-154 Colon and Rectum

160 Malignant neoplasm of nasal cavities, middle ear, and accessory sinuses

161 Malignant neoplasm of larynx

163 Malignant neoplasm of pleura

164 Malignant neoplasm of thymus, heart, and mediastinum

165 Malignant neoplasm of other and ill-defined sites within the respiratory system and intrathoracic organs

160-161, 163-165 Other Respiratory and Intrathoracic Organs (excluding trachea, bronchus, lung)

162 Trachea, Bronchus, and Lung

170 Malignant neoplasm of bone and articular cartilage

171 Malignant neoplasm of connective and other soft tissue

172 Malignant melanoma of skin

173 Other malignant neoplasm of skin

175 Malignant neoplasm of male breast

176 Kaposi's sarcoma

170-173, 175-176 Other Bone, Connective Tissue, Skin, Breast (excluding female breast)

174 Female Breast

179 Malignant neoplasm of uterus, part unspecified

180 Malignant neoplasm of cervix uteri

181 Malignant neoplasm of placenta

182 Malignant neoplasm of body of uterus

183 Malignant neoplasm of ovary and other uterine adnexa

184 Malignant neoplasm of other and unspecified female genital organs

186 Malignant neoplasm of testis

187 Malignant neoplasm of penis and other male genital organs

188 Malignant neoplasm of bladder

189 Malignant neoplasm of kidney and other and unspecified urinary organs

179-184, 186-189 Other Genitourinary Organs (excluding prostate)

185 Prostate

190 Malignant neoplasm of eye

191 Malignant neoplasm of brain

192 Malignant neoplasm of other and unspecified parts of the nervous system

193 Malignant neoplasm of thyroid gland

194 Malignant neoplasm of other endocrine glands and related structures

195 Other and ill-defined sites

190-195 Miscellaneous Other Sites

200

Lymphosarcoma and reticulosarcoma

202 Other malignant neoplasms of lymphoid and histiocytic tissue

200, 202 NHL

201 Hodgkin's Disease


APPENDIX C: CHEMOTHERAPY AGENTS
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Chemotherapy

Drug

Codes for

Course

Codes for

Regimen

Codes for 

Myelotoxicity

(0=none, 1=low, 2=high)

Chemotherapy

Drug

Codes for

Course

Codes for

Regimen

Codes for 

Myelotoxicity

(0=none, 1=low, 2=high)

ALDESLEUKIN 0 1 0 PEMETREXED 1 1 2

ALEMTUZUMAB 1 1 1 PENTOSTATIN 1 1 1

ARSENIC TRIOXIDE 0 0 0 PERTUZUMAB 1 1 1

ASPARAGINASE 1 1 1 PLICAMYCIN 1 1 2

AZACITIDINE 1 1 2 PRALATREXATE 1 1 1

BENDAMUSTINE 1 1 2 PROCARBAZINE 1 1 2

BEVACIZUMAB 0 1 0 REGORAFENIB 1 1 1

BLEOMYCIN 1 1 1 RITUXIMAB 0 1 0

BORTEZOMIB 1 1 2 ROMIDEPSIN 1 1 1

BRENTUXIMAB 1 1 2 STREPTOZOCIN 1 1 1

BUSULFAN 1 1 2 TEMOZOLOMIDE 1 1 2

CABAZITAXEL 1 1 2 TEMSIROLIMUS 0 1 0

CAPECITABINE 1 1 2 TENIPOSIDE 1 1 2

CARBOPLATIN 1 1 2 THIOTEPA 1 1 2

CARMUSTINE 1 1 2 TOPOTECAN 1 1 2

CETUXIMAB 0 1 0 TOSITUMOMAB 1 1 2

CHEMO -- unknown 1 1 0 TRASTUZUMAB 1 1 1

CHLORAMBUCIL 1 1 2 TRETINOIN 0 1 0

CISPLATIN 1 1 2 VALRUBICIN 0 1 0

CLADRIBINE 1 1 2 VINBLASTINE 1 1 1

CLOFARABINE 1 1 2 VINCRISTINE 1 1 1

CYCLOPHOSPHAMIDE 1 1 2 VINCRISTINE LIPOSOMAL 1 1 2

CYTARABINE 1 1 2 VINORELBINE 1 1 1

DACARBAZINE 1 1 2 ZALTRAP 1 1 2

DACTINOMYCIN 0 1 0

DAUNORUBICIN 1 1 2

DECITABINE 1 1 2

DENILEUKIN DIFTITOX 0 1 0

DOCETAXEL 1 1 2

DOXORUBICIN 1 1 2

DOXORUBICIN LIPOSOMAL 1 1 2

EPIRUBICIN 1 1 2

ERIBULIN 1 1 2

ETOPOSIDE 1 1 2

EVEROLIMUS 0 1 0

FLOXURIDINE 1 1 1

FLUDARABINE 1 1 2

FLUOROURACIL 1 1 2

GEFITINIB 0 1 0

GEMCITABINE 1 1 1

GEMTUZUMAB 1 1 1

HYDROXYUREA 1 1 2

IBRITUMOMAB 1 1 2

IBRUTINIB 1 1 2

IDARUBICIN 1 1 2

IDELALISIB 1 1 2

IFOSFAMIDE 1 1 2

IMATINIB 1 1 1

IPILIMUMAB 0 1 0

IRINOTECAN 1 1 2

IXABEPILONE 1 1 2

KADCYLA 1 1 2

LEUCOVORIN 0 1 0

LEVOLEUCOVORIN 0 1 0

LOMUSTINE 1 1 2

MECHLORETHAMINE 1 1 2

MELPHALAN 1 1 2

MERCAPTOPURINE 1 1 2

METHOTREXATE 1 1 2

MITOMYCIN 1 1 1

MITOXANTRONE 1 1 2

NELARABINE 1 1 2

OFATUMUMAB 1 1 2

OXALIPLATIN 1 1 2

PACLITAXEL 1 1 2

PANITUMUMAB 0 1 0

PEGASPARGASE 1 1 1


APPENDIX D: PRIMARY AND SECONDARY CANCERS (ICD-10 Codes Available Upon Request)
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162 Malignant neoplasm of trachea, bronchus, and lung 197.0 Secondary malignant neoplasm of respiratory and digestive systems

164 Malignant neoplasm of thymus, heart, and mediastinum 197.1 Mediastinum

163 Malignant neoplasm of pleura 197.2 Pleura

165 Malignant neoplasm of other and ill-defined sites within the respiratory system and intrathoracic organs 197.3 Other respiratory organs

152

Malignant neoplasm of small intestine, including duodenum


197.4 Small intestine, including duodenum

153; 154

Malignant neoplasm of colon; Malignant neoplasm of rectum, rectosigmoid junction, and anus


197.5 Large intestine and rectum

158 Malignant neoplasm of retroperitoneum and peritoneum 197.6 Retroperitoneum and peritoneum

155 Malignant neoplasm of liver and intrahepatic bile ducts 197.7 Liver, specified as secondary

189 Malignant neoplasm of kidney and other and unspecified urinary organs 198.0 Kidney

188; 189 Malignant neoplasm of bladder; Malignant neoplasm of kidney and other and unspecified urinary organs 198.1 Other urinary organs

173 Other malignant neoplasm of skin 198.2 Skin

191 Malignant neoplasm of brain 198.3 Brain and spinal cord

192; 193

Malignant neoplasm of other and unspecified parts of nervous system; Malignant neoplasm of thyroid gland


198.4 Other parts of nervous system

170

Malignant neoplasm of bone and articular cartilage


198.5 Bone and bone marrow

183 Malignant neoplasm of ovary and other uterine adnexa 198.6 Ovary

194

Malignant neoplasm of other endocrine glands and related structures


198.7 Adrenal gland

174; 175

Malignant neoplasm of female breast; Malignant neoplasm of male breast


198.81 Breast

Site of Primary Cancer, by ICD-9-CM  Site of Metastases, by ICD-9-CM

Matching sites of primary cancers and metastases, by ICD-9-CM 


APPENDIX E: INFECTION (ICD-10 Codes Available Upon Request)
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002 Typhoid/paratyphoid fever

491.21 Acute exacerbation of obstructive chronic bronchitis

003 Other salmonella infection

494 Bronchiectasis

004 Shigellosis

510 Empyema

008.0 Intestinal infections due to E. coli 513 Absess of lung and mediastinum

008.1 Intestinal infections due to Arizona group of paracolon bacilli 522.5 Periapical abscess without sinus

008.2 Intestinal infections due to Aerobacter aerogenes 522.7 Periapical abscess with sinus

008.3 Intestinal infections due to Proteus (mirabilis) (morganii) 526.4 Inflammatory conditions of the jaw

008.4 Intestinal infections due to unspecified bacteria 527.3 Abscess of the salivary glands

008.5 Bacterial enteritis, unspecified 528.3 Cellulitis and abscess of oral soft tissue

034 Streptococcal throat/scarlet fever 540 Acute appendicitis

035 Erysipelas 541 Appendicitis not otherwise specified

036 Meningococcal infection 542 Other appendicitis

038 Septicemia 562.01 Diverticulitis of the small intestine without hemorrhage

039 Actinomycotic infections 562.03 Diverticulitis of the small intestine with hemorrhage

040 Other bacterial diseases 562.11 Diverticulitis of colon without hemorrhage

041 Bacterial infection in other diseases not specified

562.13 Diverticulitis of colon with hemorrhage

101 Vincent's angina

566 Abscess of the anal and rectal regions

112.0 Candidiasis, of mouth 567 Peritonitis

112.4 Candidiasis, of lung 569.5 Intestinal abscess

112.5 Candidiasis, disseminated 569.61 Infection of colostomy or enterostomy

112.8 Candidiasis, of other specified sites 572.0 Abscess of liver

114 Coccidioidomycosis 575.0 Acute cholecystitis

115 Histoplasmosis 590 Kidney infection

116 Blastomycotic infection 599.0 Urinary tract infection not otherwise specified

117 Other mycoses 601 Prostatic inflammation

118 Opportunistic mycoses 675.1 Abscess of breast

320 Bacterial meningitis 680 Carbuncle and Furuncle

321.0 Cryptococcal meningitis 681 Cellulitis, finger/toe

321.1 Meningitis in other fungal diseases 682 Other cellulitis or abscess

324 CNS abcess 683 Acute lymphadenitis

360.0 Purulent endophthalmitis 685.0 Pilonidal cyst, with abscess

376.0 Acute inflammation of orbit 686 Other local skin infection

380.14 Malignant otitis externa 711.0 Pyogenic arthritis

383.0 Acute mastoiditis 728.86 Necrotizing fasciitis

420.99 Acute pericarditis due to other specified organisms 730 Osteomyelitis

421 Acute or subacute endocarditis 785.4 Gangrene

461 Acute sinusitis 785.52 Septic shock

462 Acute pharyngitis 790.7 Bacteremia

463 Acute tonsillitis 958.3 Posttraumatic wound infection, not elsewhere classified

475 Peritonsillar abscess 995.91 Sepsis

481 Pneumococcal pneumonia 995.92 Severe Sepsis

482 Other bacterial pneumonia 996.6 Infection or inflammation of device/graft

485 Bronchopneumonia with organism not otherwise specified

998.5 Postoperative infection

486 Pneumonia, organism not otherwise specified

999.3 Infectious complication of medical care not otherwise classified

Selected ICD-9-CM codes for bacterial and fungal infections


APPENDIX F: SURGERIES (ICD-10 Codes Available Upon Request)
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Figure. Schematic of chemotherapy course (in this example, patient received only two cycles, all chemotherapy was administered on cycle day 1, both cycles included pegfilgrastim prophylaxis [PEG-P] on cycle day 2, and cycle 

periodicity = Q3W)
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APPENDIX G: COMORBID CONDITIONS (ICD-10 Codes Available Upon Request) 
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Diagnoses (ICD-9-CM) CPT/HCPCS ICD-9-CM ICD-10-CM

Outpatient

Drugs 

Cardiovascular Disease digoxin/digitoxin

, anti-arrhythmic 

medications

Ischemic Heart Disease

Myocardial Infarction

Acute Myocardial Infarction 410.xx

Post Myocardial Infarction Syndrome 411.0

Old Myocardial Infarction 412

Certain Sequelae of Myocardial Infarction 429.71

Other Sequelae of Myocardial Infarction 429.79

Angina Pectoris 413.x

Intermediate Coronary Syndrome 411.1

Other Forms of Acute Ischemic Heart Disease 411.8x

Coronary Atherosclerosis 414.0x

Other Forms of Chronic Ischemic Heart Disease 414.8, 414.9

Revascularization (CABG/PTCA/etc.) 33508 (Endoscopic Harvesting of Venous Graft)

33510, 33511, 33512, 33513, 33514, 33516 (Coronary Artery Bypass: Venous Grafts)

33517, 33518, 33519, 33521, 33522, 33523 (Coronary Artery Bypass: Venous AND Arterial Grafts)

33530 (Reoperative Coronary Artery Bypass Graft or Valve Procedure)

33533, 33534, 33535, 33536 (Coronary Artery Bypass: Arterial Grafts)

33572 (Endarterectomy with CABG)

34001 (Surgical Revascularization: Veins and Arteries)

35301 (Surgical Thromboendarterectomy Peripheral and Visceral Arteries)

35501, 35506, 35507, 35508, 35509, 35510, 35515 (Arterial Bypass Using Vein Grafts)

35601, 35606 (Arterial Bypass: Grafts Other than Veins)

35691, 35693, 35694, 35695 (Arterial Translocation)

92973, 92974, 92975, 92977, 92978, 92979 (Additional Coronary Artery Procedures)

92980, 92981, 92982, 92984 (Perculaneous Transluminal Angioplasty and Stent Placement)

00.66 (Percutaneous transluminal coronary angioplasty [PTCA] or coronary atherectomy)

17.55 (Transluminal coronary atherectomy)

36.01, 36.02, 36.03, 36.04, 36.05, 36.06, 36.07, 36.09 (36.0x-Removal of coronary artery obstruction and insertion of stents)

36.1,  36.10, 36.11, 36.12, 36.13, 36.14, 36.15, 36.16, 36.17, 36.19 (36.1x-Bypass anastomosis for heart revascularization)

36.2 (Heart revascularization by arterial implant)

36.31, 36.32, 36.33, 36.34, 36.39 (36.3x-Other heart revascularization)

 36.91, 36.99 (36.9x-Other operations on vessels of heart)

See Appendix F.1

92995, 92996 (Percutaneous Coronary Atherectomy)

93600, 93602, 93603 (Recording of Intracardiac Electrograms)

Other Ischemic Heart Disease Procedures 33140, 33141 (Transmyocardial Revascularization)

33202, 33203 (Placement Epicardial Leads)

33542, 33545, 33548 (Ventricular Reconstruction)

00.50, 00.51, 00.52, 00.53, 00.54 (Other cardiovascular procedures)

37.90, 37.91, 37.92, 37.93, 37.94, 37.95, 37.96, 37.97, 37.98, 37.99 (37.9x-Other operations on heart and pericardium)

See Appendix F.1

Cerebrovascular Disease

Subarachnoid Hemorrhage 430

Intracerebral Hemorrhage 431

Other and Unspecified Intracranial Hemorrhage 432.x

Occlusion and Stenosis of Precerebral Arteries 433.xx

Occlusion of Cerebral Arteries 434.xx

Transient Cerebral Ischemia 435.x

Acute But Ill-Defined Cerebrovascular Disease 436

Cerebral Atherosclerosis 437.0

Other Generalized Ischemic Cerebrovascular Disease 437.1

Cerebrovascular Disease, NEC 437.8

Cerebrovascular Disease, Unspecified 437.9

Late Effects of Cerebrovascular Disease 438.xx

Iatrogenic Cerebrovascular Infarction or Hemorrhage 997.02

Carotid Endarectomy, etc. 35390 (Surgical Thromboendarterectomy: Carotid Reoperation)

37215, 37216 (Stenting of Cervical Carotid Artery with/without Insertion Distal Embolic Protection Device)

38.11 (Incision, excision, and occlusion of vessels: Endarterectomy, intracranial vessels)

38.12 (Incision, excision, and occlusion of vessels: Endarterectomy, other vessels of head and neck)

38.42 (Incision, excision, and occlusion of vessels: Resection of vessel with replacement, other vessels of head and neck)

See Appendix F.1

Heart Failure 398.91, 402.01, 402.11, 

402.91, 404.01, 404.03, 

404.11, 404.13, 404.91, 

404.93, 428.xx

33930, 33933, 33935, 33940, 33944, 33945 (Heart and Heart-Lung Transplants)

33960, 33961, 33967, 33968, 33970, 33971, 33973, 33974, 33975, 33976, 33977, 33978, 33979, 33980, 33981, 33982, 

33983, 33990, 33991, 33992, 33993 (Mechanical Circulatory Support)

37.20, 37.26, 37.27 (37.2x-Diagnostic procedures on heart and pericardium)

37.51, 37.52, 37.53, 37.54, 37.55 (37.5x-Heart replacement procedures)

37.60, 37.61, 37.62, 37.63, 37.64, 37.65, 37.66, 37.67, 37.68 (37.6x-Implantation of heart and circulatory assist systems)

See Appendix F.1

Cardiac Dysrhythmias 427.xx 33206, 33207, 33208, 33210, 33211, 33212, 33213, 33214, 33221 (Pacemakers)



33215, 33216, 33217, 33218, 33220, 33222, 33223, 33224, 33225, 33226, 33227, 33228, 33229, 33230, 33231, 33233, 

33234, 33235, 33236, 33237, 33238, 33240, 33241, 33243, 33244, 33245, 33246, 33249 (Pacemakers/Implantable 

Defilbrillator/Electrode Insertion/Replacement/Revision/Repair)

33250, 33251 (Surgical Ablation Arrhythmogenic Foci, Supraventricular)

33253 (Operative incisions and reconstruction of atria for treatment of atrial fibrillation or atrial flutter [eg, maze 

procedure])

33254, 33255, 33256 (Surgical Ablation Arrhythmogenic Foci, Atrial [e.g., Maze])

33257, 33258, 33259 (Surgical Ablation Arrhythmogenic Foci, Atrial, with Other Heart Procedures)

33261 (Surgical Ablation Arrhythmogenic Foci, Ventricular)

33262, 33263, 33264 (Pacemakers/Implantable Defilbrillator/Electrode Insertion/Replacement/Revision/Repair)

33265, 33266 (Surgical Ablation Arrhythmogenic Foci, Endoscopic)

33282, 33284 (Implantable Loop Recorder)

92960 (Cardioversion, elective, electrical conversion of arrhythmia; external)

37.70, 37.71, 37.72, 37.73, 37.74, 37.75, 37.76, 37.77, 37.78 (37.7x-Insertion, revision, replacement, and removal of leads; 

insertion of temporary pacemaker system; or revision of cardiac device pocket)

37.79 (Revision or relocation of cardiac device pocket)

37.80, 37.81, 37.82, 37.83, 37.85, 37.86, 37.87, 37.89 (37.8x-Insertion, replacement, removal, and revision of pacemaker device)

See Appendix F.1

92961 (Cardioversion, elective, electrical conversion of arrhythmia; internal [separate procedure])

93609, 93610, 93612, 93613 (Intracardiac Mapping and Pacing)

93615, 93616 (Recording and Pacing via Esophagus)

93618 (Pacing to Produce an Arrhythmia)

93619, 93620, 93621, 93622, 93623 (Comprehensive Electrophysiological Studies)

93624, 93631 (Followup and Intraoperative Electrophysiologic Studies)

93640, 93641, 93642 (Electrophysiologic Studies of Pacing Cardioverter-Defibrillators)

93650, 93651, 93652 (Intracardiac Ablation)

Operational algorithms for identifying medical conditions

Procedures
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Chronic Kidney Disease

Chronic Renal Failure/ESRD

Chronic Kidney Failure 585.xx

Kidney Failure, Unspecified 586.xx

Dialysis V45.1x, V56.x 36147, 36148, 36800-36821, 36825, 36830-36833, 36838, 36870, 90918-90925, 90935-90999 38.95, 39.27, 39.42, 39.43, 39.93, 39.95, 54.98 See Appendix F.1

Kidney Transplantation V42.0 50340, 50360, 50365, 50370 55.69 See Appendix F.1

Other Chronic Kidney Disease (No Chronic Failure/ESRD) 250.4x, 403.00, 403.10, 

403.90, 404.00, 404.10, 

404.90, 572.4, 581.xx-

583.xx, 588.xx, 791.0

Endocrine System

Diabetes 249.xx, 250.xx, 357.2, 

362.0x, 366.41, 648.0, 

E932.3, V58.67

S9353 Antidiabetic

Liver Disease 070.22, 070.23, 070.32, 

070.33, 070.42-070.49, 

070.52-070.59, 070.6, 

070.7x, 070.9, 277.4, 456.0-

456.2, 571.xx, 572.x, 573.x, 

751.62, 996.82, V42.7

47135, 47136 39.1, 42.91, 50.5x See Appendix F.1

Obesity 278.00, 278.01, 278.03, 

278.1, 278.8, 539.01, 

539.09, 539.81, 539.89, 

V53.51, V85.30, V85.31, 

V85.32, V85.33, V85.34, 

V85.35,  V85.36, V85.37, 

V85.38, V85.39, V85.41, 

V85.42, V85.43, V85.44, 

V85.45

43644, 43645, 43659, 43770, 43771, 43772, 43773, 43774, 43775, 43842, 43843, 43845, 43846, 43847, 43848, 43860, 

43865, 43886, 43887, 43888, S2082, S2083, S2085



Orlistat
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