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Cohort Definition:
1. Diagnosis code for achalasia (ICD-9: 530.0 OR ICD-10: K22.0) AND
2. Procedure code for POEM (43499), Pneumatic Dilation (43458 OR 43214 OR 43233), OR Laparoscopic Heller Myotomy (43279) from January 1, 2010 to December 31, 2017 OCCURRING +/- 7 DAYS OF DIAGNOSIS CODE.*

* Procedure definitions will be restricted to the occurrence of relevant CPT codes (ICD 9/10 procedure codes will not be considered as part of definition).


ADMINISTRATIVE VARIABLES
enrolid
Type:		Continuous
Source(s):	Inpatient Admissions Table OR Outpatient Services Table
Definition:	Indicator of the enrollee identifier associated with the incident diagnostic code for achalasia (ICD-9: 530.0 OR ICD-10: K22.0) and a procedure code for POEM, Pneumatic Dilation, or Laparoscopic Myotomy based on the variable ENROLID. 

dtstart
Type:		Date variable
Source(s):	Detail Enrollment Table.
Definition:	Indicator of the date of the start of a continuous enrollment based on the variable 
		DTSTART.

dtend
Type:		Date variable
Source(s):	Detail Enrollment Table.
Definition:	Indicator of the date of the end of a continuous enrollment based on the variable 
		DTEND.
Index_proc_dt
Type:		Date variable
Source(s):	Detail Enrollment Table (generated variable)
Definition:	Indicator of the date of the index procedure (POEM, Laparoscopic Myotomy, or Pneumatic Dilation) in fields PROC1-15 linked to a dx code for achalasia in fields PDX, DX1-15,. Based on index_proc (below) and SVCDATE.

enroll_pre_mos
Type:		Continuous Variable
Source(s):	Detail Enrollment Table (generated variable)
Definition:	Continuous variable of months of enrollment prior to index procedure for achalasia based on DTSTART and Index.
enroll_post_mos
Type:		Continuous Variable
Source(s):	Detail Enrollment Table (generated variable).
Definition:	Continuous variable of months of enrollment following index procedure for achalasia.

INCLUSION/EXCLUSION CRITERIA VARIABLES
age
Type:		Continuous
Source(s):	Inpatient Admissions Table OR Outpatient Services Table.
Definition:	A continuous variable indicating the patient’s age at time of first treatment with POEM, Laparoscopic Myotomy, or Pneumatic Dilation based on the variable AGE.

Exclusion Criteria:		
Exclude patients younger than 18 years of age and patients 64 years of age or older at time of index procedure.


Other_esoph
Type:		Indicator variable
Source(s):	Inpatient Admissions Table OR Outpatient Services Table (generated variable).
Definition:	An indicator variable denoting the presence of diagnostic codes for other esophageal pathologies ANY TIME PRIOR to INDEX_PROC_DT.

Coding:
Code 0 – None
Code 1 
· Congenital dilation of esophagus (ICD9 750.5 OR ICD10 Q38.8 OR Q39.x) OR
· Congenital abnormality of the stomach (ICD9 750.7 OR Q40.x) OR
· Unspecified anomalies of upper alimentary tract (ICD9 750.8 OR 750.9) OR
· Gastric or Esophageal Cancer (ICD-9: 150.0-150.9 OR 151.0-151.9 OR ICD-10: C15.x OR C16.x)


Other_ach
Type:		Indicator variable
Source(s):	Inpatient Admissions Table OR Outpatient Services Table (generated variable).
Definition:	An indicator variable denoting the presence of procedure codes for interventions for cricopharyngeal achalasia at any time point.

Coding:
Code 0 – None
Code 1 
· Cricopharyngeal botox (CPT 31570 OR 31571) OR
· Cricopharyngeal myotomy (CPT 43020 OR 43030 OR 43045)

Fg_cancer
Type:		Indicator variable
Source(s):	Inpatient Admissions Table OR Outpatient Services Table (generated variable).
Definition:	An indicator variable denoting the presence of diagnostic codes for esophageal or gastric cancer at any time point prior to index intervention date.

Coding:
Code 0 – None
Code 1 – Esophagel/Gastric Cancer (ICD-9: 150.0-150.9 OR 151.0-151.9 OR ICD-10: C15.x OR C16.x)

Prior_surg
Type:		Indicator variable
Source(s):	Inpatient Admissions Table OR Outpatient Services Table (generated variable).
Definition:	An indicator variable denoting the presence of procedure codes for prior gastric or esophageal resection PRIOR to INDEX_PROC_DT. Based on SVCDATE.

Coding:
Code 0 – None
Code 1 
· Prior Myotomy (CPT 32665 OR 43330 OR 43331) OR
· Esophagectomy (CPT 43100 OR 43101 OR 43107 OR 43108 OR 43112 OR 43113 OR 43116 OR 43117 OR 43118 OR 43121 OR 43123 OR 43124 OR 43286 OR 43287 OR 43288) OR
· Other Esophageal Surgery (43280 OR 43281 OR 43282 OR 43183 OR  OR  43284 OR 43289) OR
· Gastrectomy (CPT 43631 OR 43632 OR 43633 OR 43634 OR 43620 OR 43621 OR 43622) OR
· Prior Bariatric Surgery 
· Open Procedures (CPT 43842 OR 43843 OR 43845 OR 43846 OR 43847 OR 43848) OR
· Laparoscopic Bypass (CPT 43644 OR 43645 OR 43659) OR
· Lap Band (CPT 43770 OR 43771 OR 43772 OR 43773 OR 43774 OR 43659 OR 43843 OR S2083) OR
· Lap Sleeve (CPT 43775) OR
· Other gastrojejunostomy (CPT 43859 OR 43860) OR

EXPOSURE VARIABLES
Index_proc
Type:		Categorical Variable
Source(s):	Inpatient Admissions Table OR Outpatient Services Table (generated variable).
Definition:	Variable that describes the index procedure type, as determined by the earliest appearance from January 1, 2010 to December 31, 2017, present in the following in PROC1-15. Based on the variables PROCx and SVCDATE.

Coding:		
Code 1 – POEM (CPT 43499) 
Code 2— Laparoscopic Myotomy (CPT 43279)
Code 3 – Pneumatic Dilation (CPT 43458 OR 43214 OR 43233)

POEM
Type:		Indicator Variable
Source(s):	Inpatient Admissions Table OR Outpatient Services Table (generated variable).
Definition:	Variable that denotes the presence of diagnosis code for achalasia within 7 days of a procedure code for POEM (CPT 43499) as the index procedure type, as determined by the earliest appearance from January 1, 2010 to December 31, 2017, present in the following in PROC1-15. Based on the variables PROCx and SVCDATE.

LHM
Type:		Indicator Variable
Source(s):	Inpatient Admissions Table OR Outpatient Services Table (generated variable).
Definition:	Variable that denotes the presence of diagnosis code for achalasia within 7 days of a procedure code for laparoscopic myotomy (CPT 43279) as the index procedure type, as determined by the earliest appearance from January 1, 2010 to December 31, 2017, present in the following in PROC1-15. Based on the variables PROCx and SVCDATE.

PD
Type:		Indicator Variable
Source(s):	Inpatient Admissions Table OR Outpatient Services Table (generated variable).
Definition:	Variable that denotes the presence of diagnosis code for within 7 days of a procedure code for pneumatic dilation (CPT 43458 OR 43214 OR 43233) as the index procedure type, as determined by the earliest appearance from January 1, 2010 to December 31, 2017, present in the following in PROC1-15. Based on the variables PROCx and SVCDATE.


DIAGNOSTIC TEST VARIABLES
mano_pre
Type:		Continuous Variable
Source(s):	Inpatient Services Table OR Outpatient Services Table. 
Definition:	Count of the number of manometry (values CPT 91010 OR 91011 OR 91012 OR 91013 present in fields PPROC, PROC1-15) procedures performed prior to index procedure with POEM, LM, or PD. Based on INDEX_PROC_DT.

date_mano_pre
Type: 		Date variable
Source(s):	Inpatient Services Table OR Outpatient Services Table.
Definition:	A variable that denotes the date on which the patient underwent manometry [(values CPT 91010 OR 91011 OR 91012 OR 91013) present in the following fields (PPROC, PROC1-15)] BEFORE treatment with POEM, PD, or LM. Based on the variable SVCDATE. If there are multiple claims for manometry, please select the CLOSEST  to index procedure date (INDEX_PROC_DT).

mano_post_1yr
Type:		Continuous Variable
Source(s):	Inpatient Services Table OR Outpatient Services Table. 
Definition:	Count of the number of manometry (values CPT 91010 OR 91011 OR 91012 OR 91013 present in fields PPROC, PROC1-15) procedures performed in 365 days after index procedure with POEM, LM, or PD. Based on INDEX_PROC_DT.

mano_post_2yr
Type:		Continuous Variable
Source(s):	Inpatient Services Table OR Outpatient Services Table. 
Definition:	Count of the number of manometry (values CPT 91010 OR 91011 OR 91012 OR 91013 present in fields PPROC, PROC1-15) procedures performed in the 730 days after index procedure with POEM, LM, or PD. Based on INDEX_PROC_DT.


date_mano_post
Type: 		Date variable
Source(s):	Inpatient Services Table OR Outpatient Services Table.
Definition:	A variable that denotes the date on which the patient underwent manometry [(values CPT 91010 OR 91011 OR 91012 OR 91013) present in the following fields (PPROC, PROC1-15)] AFTER treatment with POEM, PD, or LM. Based on the variable SVCDATE. If there are multiple claims for manometry, please select the CLOSEST date after index_proc_dt.

ugi_pre
Type:		Continuous
Source(s):	Inpatient Services Table OR Outpatient Services Table. 
Definition:	Indicator of whether any code for UGI (values CPT 74220 OR 74230 OR 74240 OR 74241 OR 74246 OR 74247) was present in the following fields (PPROC, PROC1-15) before INDEX_PROC_DT. 

date_ugi_pre
Type: 		Date variable
Source(s):	Inpatient Services Table OR Outpatient Services Table.
Definition:	A variable that denotes the date on which the patient underwent UGI [(values CPT 74220 OR 74230 OR 74240 OR 74241 OR 74246 OR 74247) present in the following fields (PPROC, PROC1-15)] before INDEX_PROC_DT. If there are multiple claims for manometry, please select the CLOSEST date prior to index_proc_dt.

ugi_post
Type:		Continuous
Source(s):	Inpatient Services Table OR Outpatient Services Table. 
Definition:	Count of whether any code for UGI (values CPT 74220 OR 74230 OR 74240 OR 74241 OR 74246 OR 74247) was present in the following fields (PPROC, PROC1-15) after INDEX_PROC_DT. 

date_ugi_post
Type: 		Date variable
Source(s):	Inpatient Services Table OR Outpatient Services Table.
Definition:	A variable that denotes the date on which the patient underwent UGI [(values CPT 74220 OR 74230 OR 74240 OR 74241 OR 74246 OR 74247) present in the following fields (PPROC, PROC1-15)] before INDEX_PROC_DT. If there are multiple claims for manometry, please select the CLOSEST date after index_proc_dt.

ugi_post_1yr
Type:		Continuous
Source(s):	Inpatient Services Table OR Outpatient Services Table. 
Definition:	Count of whether any code for UGI (values CPT 74220 OR 74230 OR 74240 OR 74241 OR 74246 OR 74247) was present in the following fields (PPROC, PROC1-15) in 365 days after index procedure with POEM, LM, or PD. Based on INDEX_PROC_DT.


ugi_post_2yr
Type:		Continuous
Source(s):	Inpatient Services Table OR Outpatient Services Table. 
Definition:	Indicator of whether any code for UGI (values CPT 74220 OR 74230 OR 74240 OR 74241 OR 74246 OR 74247) was present in the following fields (PPROC, PROC1-15) in 730 days after index procedure with POEM, LM, or PD. Based on INDEX_PROC_DT.

ph_pre
Type:		Continuous 
Source(s):	Inpatient Services Table OR Outpatient Services Table. 
Definition:	Count of any code fOR pH testing (values CPT 91034 OR 91035 OR 91037 OR 91038) was present in the following fields (PPROC, PROC1-15) before INDEX_PROC_DT. If there are multiple claims for manometry, please select the CLOSEST date prior to index_proc_dt.
date_ph_pre
Type: 		Date variable
Source(s):	Inpatient Services Table OR Outpatient Services Table.
Definition:	A variable that denotes the date on which the patient underwent pH testing [(values CPT 91034 OR 91035 OR 91037 OR 91038) present in the following fields (PPROC, PROC1-15)] befORe INDEX_PROC_DT. If there are multiple claims for manometry, please select the CLOSEST date priOR to index_proc_dt.

ph_post
Type:		Continuous 
Source(s):	Inpatient Services Table OR Outpatient Services Table. 
Definition:	Count of any code for pH testing (values CPT 91034 OR 91035 OR 91037 OR 91038) was present in the following fields (PPROC, PROC1-15) after INDEX_PROC_DT.

date_ph_post
Type: 		Date variable
Source(s):	Inpatient Services Table OR Outpatient Services Table.
Definition:	A variable that denotes the date on which the patient underwent pH testing [(values CPT 91034 OR 91035 OR 91037 OR 91038) present in the following fields (PPROC, PROC1-15)] AFTER INDEX_PROC_DT. If there are multiple claims for manometry, please select the CLOSEST date AFTER index_proc_dt.

ph_post_1yr
Type:		Continuous 
Source(s):	Inpatient Services Table OR Outpatient Services Table. 
Definition:	Count of any code for pH testing (values CPT 91034 OR 91035 OR 91037 OR 91038) was present in the following fields (PPROC, PROC1-15) in 365 days after index procedure with POEM, LM, or PD. Based on INDEX_PROC_DT.

ph_post_2yr
Type:		Continuous 
Source(s):	Inpatient Services Table OR Outpatient Services Table. 
Definition:	Count of any code fOR pH testing (values CPT 91034 OR 91035 OR 91037 OR 91038) was present in the following fields (PPROC, PROC1-15) in 365 days after index procedure with POEM, LM, or PD. Based on INDEX_PROC_DT.



egd_pre
Type:		Continuous
Source(s):	Inpatient Services Table OR Outpatient Services Table. 
Definition:	Count of any code for diagnostic EGD (values CPT 43200 OR 43234 OR 43235) was present in the following fields (PPROC, PROC1-15) before INDEX_PROC_DT. 

date_egd_pre
Type: 		Date variable
Source(s):	Inpatient Services Table OR Outpatient Services Table.
Definition:	A variable that denotes the date on which the patient underwent EGD [(values CPT 43200 OR 43234 OR 43235) present in the following fields (PPROC, PROC1-15)] before INDEX_PROC_DT. If there are multiple claims for manometry, please select the CLOSEST date prior to index_proc_dt.

egd_post
Type:		Continuous
Source(s):	Inpatient Services Table OR Outpatient Services Table. 
Definition:	Count of any code for diagnostic EGD (values CPT 43200 OR 43234 OR 43235) was present in the following fields (PPROC, PROC1-15) AFTER INDEX_PROC_DT. 

date_egd_post
Type: 		Date variable
Source(s):	Inpatient Services Table OR Outpatient Services Table.
Definition:	A variable that denotes the date on which the patient underwent EGD [(values CPT 43200 OR 43234 OR 43235) present in the following fields (PPROC, PROC1-15)] before INDEX_PROC_DT. If there are multiple claims for manometry, please select the CLOSEST date after index_proc_dt.

egd_post_1yr
Type:		Continuous
Source(s):	Inpatient Services Table OR Outpatient Services Table. 
Definition:	Count of any code for diagnostic EGD (values CPT 43200 OR 43234 OR 43235) was present in the following fields (PPROC, PROC1-15) in 365 days after index procedure with POEM, LM, or PD. Based on INDEX_PROC_DT.

egd_post_2yr
Type:		Continuous
Source(s):	Inpatient Services Table OR Outpatient Services Table. 
Definition:	Count of any code for diagnostic EGD (values CPT 43200 OR 43234 OR 43235) was present in the following fields (PPROC, PROC1-15) in 730 days after index procedure with POEM, LM, or PD. Based on INDEX_PROC_DT.

CTchest_post
 Type:		Continuous
Source(s):	Inpatient Admissions or Outpatient Services Table.
Definition:	Continuous variable that counts the number of chest CT scans (71260 OR 71250 OR 71270) present in any of the following fields (PPROC, PROC1-15) following INDEX_PROC_DT.

CTchest_date_post
 Type:		Date
Source(s):	Inpatient Admissions or Outpatient Services Table.
Definition:	Date variable indicating the date of CT Chest (71260 OR 71250 OR 71270) present in any of the following fields (PPROC, PROC1-15) following INDEX_PROC_DT. If there are multiple claims for manometry, please select the CLOSEST date AFTER index_proc_dt.

CTchest_post_1yr
 Type:		Continuous
Source(s):	Inpatient Admissions or Outpatient Services Table.
Definition:	Continuous variable that counts the number of chest CT scans (71260 OR 71250 OR 71270) present in any of the following fields (PPROC, PROC1-15) that the patient had in the 365 days following initial treatment with either PD or LM.

CTchest_post_2yr
 Type:		Continuous
Source(s):	Inpatient Admissions or Outpatient Services Table.
Definition:	Continuous variable that counts the number of chest CT scans (71260 OR 71250 OR 71270) present in any of the following fields (PPROC, PROC1-15) that the patient had in the 730 days following initial treatment with either PD or LM.

INTERVENTION VARIABLES
PRE-INDEX TREATMENT INTERVENTIONS:

botox_pre
Type:		Continuous
Source(s):	Inpatient Services Table OR Outpatient Services Table. 
Definition:	Count of codes for botulinum toxin injection (CPT 43201 OR 43236) in fields PPROC, PROC1-15 AND an associated diagnostic code for achalasia (ICD9 5300 OR K22.0) in fields PDX, DX1-15 was present at any time before treatment with POEM, LM, or PD. Based on SVCDATE and INDEX_PROC_DT.

date_botox_pre
Type: 		Date variable
Source(s):	Inpatient Services Table OR Outpatient Services Table.
Definition:	A variable that denotes the date on which the patient underwent botox injection [(values CPT 43201 OR 43236 in fields PPROC, PROC1-15) AND an associated diagnostic code for achalasia (ICD9 5300 in fields PDX, DX1-15)] before treatment with POEM< LM, or PD. Based on the variable SVCDATE and INDEX_PROC_DT.  If multiple dates, please select the CLOSEST date prior to index procedure.

dilation_pre
Type:		Continuous
Source(s):	Inpatient Services Table OR Outpatient Services Table. 
Definition:	Count of codes for dilation <30mm (CPT 43249 OR 43220) in fields PPROC, PROC1-15 before treatment with POEM, LM, or PD including data before initial appearance of achalasia diagnosis code.

date_dilation_pre
Type: 		Date variable
Source(s):	Inpatient Services Table OR Outpatient Services Table.
Definition:	A variable that denotes the date on which the patient underwent dilation <30mm (values CPT 43249 OR 43220 in fields PPROC, PROC1-15) before treatment with POEM, LM, or PD. Based on the variable SVCDATE and INDEX_PROC_DT.  If multiple dates, please select the CLOSEST date prior to index procedure.

POST-INDEX TREATMENT INTERVENTIONS
pd30_post
Type:		Continuous
Source(s):	Inpatient Admissions or Outpatient Services Table.
Definition:	Continuous variable that counts the number of pneumatic dilations≥30mm (values CPT 43458 OR 43214 OR 43233 in fields PPROC, PROC1-15) that the patient had following initial treatment with POEM, PD, or LM UNBOUNDED BY TIME.
Note: does not include first occurrence for PD. For example, if a subject had initial treatment with PD but needed to have it done a second time, then the value would be pd30_num=1. If a subject had initial treatment with PD and no further treatment, then pd30_num=0.


pd30_post_1yr
Type:		Continuous
Source(s):	Inpatient Admissions or Outpatient Services Table.
Definition:	Continuous variable that counts the number of pneumatic dilations≥30mm (values CPT 43458 OR 43214 OR 43233 in fields PPROC, PROC1-15) that the patient had in the 365 days following initial treatment with POEM, PD, or LM.
Note: does not include first occurrence for PD. For example, if a subject had initial treatment with PD but needed to have it done a second time, then the value would be pd30_num=1. If a subject had initial treatment with PD and no further treatment, then pd30_num=0.

pd30_post_2yr
Type:		Continuous
Source(s):	Inpatient Admissions or Outpatient Services Table.
Definition:	Continuous variable that counts the number of pneumatic dilations≥30mm (values CPT 43458 OR 43214 OR 43233 in fields PPROC, PROC1-15) that the patient had in the 730 days following initial treatment with POEM, PD, or LM.
Note: does not include first occurrence for PD. For example, if a subject had initial treatment with PD but needed to have it done a second time, then the value would be pd30_num=1. If a subject had initial treatment with PD and no further treatment, then pd30_num=0.

date_pd30_1
Type:		Date variable
Source(s):	Inpatient Admissions Table.
Definition:	Indicator of the date that the patient underwent FIRST pneumatic dilation AFTER INDEX PROCEDURE based on the above variable.

date_pd30_2
Type:		Date variable
Source(s):	Inpatient Admissions Table.
Definition:	Indicator of the date that the patient underwent SECOND pneumatic dilation AFTER INDEX PROCEDURE based on the above variable.

date_pd30_3
Type:		Date variable
Source(s):	Inpatient Admissions Table.
Definition:	Indicator of the date that the patient underwent THIRD pneumatic dilation AFTER INDEX PROCEDURE based on the above variable.

dilation_post
Type:		Continuous
Source(s):	Inpatient Services Table OR Outpatient Services Table. 
Definition:	Count of codes for dilation <30mm (CPT 43249 OR 43220) in fields PPROC, PROC1-15 after INDEX_PROC_DT.

date_dilation_post
Type: 		Date variable
Source(s):	Inpatient Services Table OR Outpatient Services Table.
Definition:	A variable that denotes the date on which the patient underwent dilation <30mm (values CPT 43249 OR 43220 in fields PPROC, PROC1-15) after treatment with POEM, LM, or PD. Based on the variable SVCDATE and INDEX_PROC_DT.  If multiple dates, please select the CLOSEST after INDEX_PROC_DT.

botox_post
Type:		Count
Source(s):	Inpatient Services Table OR Outpatient Services Table. 
Definition:	Count of any code for botulinum toxin injection (values CPT 43201 OR 43236 in fields PPROC, PROC1-15) AND an associated diagnostic code for achalasia (ICD9 5300 OR ICD10 K22.0 in fields PDX, DX1-15) was present after INDEX_PROC_DT. 

date_botox_post
Type: 		Date variable
Source(s):	Inpatient Services Table OR Outpatient Services Table.
Definition:	A variable that denotes the date on which the patient underwent botox injection (CPT 43201 OR 43236 in fields PPROC, PROC1-15) AND an associated diagnostic code for achalasia (ICD9 5300 OR ICD10 K22.0 in fields PDX, DX1-15)] after INDEX_PROX_DT. 

lm_post
Type:		Continuous
Source(s):	Inpatient Admissions or Outpatient Services Table.
Definition:	Continuous variable that counts the number of laparoscopic myotomies (values CPT 43279 in fields PPROC, PROC1-15) was present after INDEX_PROC_DT.  
	Note: does not include first occurrence for LM. For example, if a subject had initial treatment with LM but needed to have it done a second time, then the value would be lm_num=1. If a subject had initial treatment with LM and no further treatment, then lm_num=0.

date_lm_post
Type:		Date variable
Source(s):	Inpatient Admissions Table.
Definition:	Indicator of the date that the patient underwent laparoscopic myotomy after INDEX_PROC_DT based on the above variable.

open_post
Type:		Continuous
Source(s):	Inpatient Admissions or Outpatient Services Table.
Definition:	Continuous variable that counts the number of myotomies via laparotomy (value CPT 43330 present fields PPROC, PROC1-15) after INDEX_PROX_DT.

date_open_post
Type:		Date variable
Source(s):	Inpatient Admissions Table.
Definition:	Indicator of the date that the patient underwent laparotomy after INDEX_PROX_DT based on the above variable.

vats_post
Type:		Continuous
Source(s):	Inpatient Admissions or Outpatient Services Table.
Definition:	Continuous variable that counts the number of thoracoscopic myotomies (value CPT 32665 in fields PPROC, PROC1-15) after INDEX_PROX_DT.

date_vats_post
Type:		Date variable
Source(s):	Inpatient Admissions Table.
Definition:	Indicator of the date that the patient underwent VATS after INDEX_PROX_DT based on the above variable.
.
POEM_post
Type:		Continuous
Source(s):	Inpatient Admissions Table OR Outpatient Services Table (generated variable).
Definition:	Indicator that denotes the presence of procedure codes for POEM (CPT 43499) after INDEX_PROC_DT.

POEM_post_date
Type:		Date Variable
Source(s):	Inpatient Admissions Table OR Outpatient Services Table (generated variable).
Definition:	Indicator that denotes the date of POEM (CPT 43499) occurring after INDEX_PROC_DT in patients NOT treated with POEM as their index procedure.

mult_43499	Comment by Alex Lois: I think we will need an indicator patients that have this code multiple times. A second appearance could represent either a repeat POEM or and endoscopic antireflux procedure. Would need to look at these patients individually to determine what diagnosis codes are linked to the procedure.	Comment by Alex Lois: This coding is probably too confusing. I can cut the code for multiple 43499 and generate that variable myself from the POEM_post and index_proc variables.

Type:		Indicator Variable
Source(s):	Inpatient Admissions Table OR Outpatient Services Table (generated variable).
Definition:	Indicator that denotes the presence of multiple procedure codes for POEM (CPT 43499) including the index procedure. Based on the variables PROCx and SVCDATE.

mult_43499_date
Type:		Date Variable
Source(s):	Inpatient Admissions Table OR Outpatient Services Table (generated variable).
Definition:	Indicator that denotes the presence of diagnosis code for achalasia with a procedure code for POEM (CPT 43499) as the index procedure type, as determined by the earliest appearance from January 1, 2010 to December 31, 2017, present in the following in PROC1-15 AND an additional appearance of the 43499 procedure code in PROC1-15 after INDEX_PROC_DT.

esophagectomy_post
Type:		Indicator
Source(s):	Inpatient Admissions Table.
Definition:	Indicator of whether any code for (CPT 43100 OR 43101 OR 43107 OR 43108 OR 43112 OR 43113 OR 43116 OR 43117 OR 43118 OR 43121 OR 43123 OR 43124 OR 43286 OR 43287 OR 43288) in fields PPROC, PROC1-15 in the 365 days following initial treatment with either PD or LM.
Coding:		
Code 0—if the patient did not have a code for esophagectomy
Code 1—if the patient had a code for esophagectomy

date_esoph
Type:		Date variable
Source(s):	Inpatient Admissions Table.
Definition:	Indicator of the date that the patient underwent esophagectomy based on the above variable (esophagectomy_1yr).

OUTCOME VARIABLES
date_death
Type:		Date variable
Source(s):	Inpatient Admissions Table.
Definition:	Indicator of the date that the patient died based on the above variable (death).

perf_post
Type:		Indicator
Source(s):	Inpatient Admissions Table.
Definition:	Indicator of whether the patient had esophageal perforation associated with POEM, PD, LM, or other re-interventions. Three criteria must be satisfied to quality for perforation:  1) diagnostic code (ICD9 5304 OR 86222 OR 86232 OR ICD10 K22.3) present in fields PDX, DX1-15) AND 2) procedural intervention (CPT 43405 OR 43415 OR 43410 OR 43219 OR 43212 OR 43256 OR 43266 OR 43100 OR 43101 OR 43107 OR 43108 OR 43112 OR 43113 OR 43116 OR 43117 OR 43118 OR 43121 OR 43123 OR 43124 OR 43286 OR 43287 OR 43288) present in fields PPROC, PROC1-15 AND 3) a hospitalization. hospitalization is defined as the following:	Comment by Farhood Farjah: Are these dx codes for esophageal perforation?	Comment by Alex Lois: Yes
· Any hospitalization occurring within 7 days of PD or POEM.
· Any hospitalization following LM whose length exceeds 5 days.
· Any admission to the hospital within 7 days following discharge for LM.

date_perf
Type:		Date variable
Source(s):	Inpatient Admissions Table.
Definition:	Indicator of the date of perforation based on the above variable (perf_post).

repair
Type:		Indicator
Source(s):	Inpatient Admissions Table.
Definition:	Indicator of whether any code for esophageal repair (CPT 43405 OR 43414 OR 43410 OR 43415 OR 43425) present in fields PPROC, PROC1-15 AND esophageal perforation (ICD9 5304 OR 86222 OR 86232 OR ICD10 K22.3) present in fields PDX, DX1-15 in the 7 days following initial treatment with LM, POEM, or within 7 days following any PD.

surgdrain_tx
Type:		Indicator
Source(s):	Inpatient Admissions Table.
Definition:	Indicator of whether any code for drainage procedure following perforation (CPT 21899 OR 32036 OR 32100 OR 32124 OR 32220 OR 32225 OR 32320 OR 32601 OR 39499 OR 39000 OR 39010 OR 32999 OR ) present in fields PPROC, PROC1-15 AND esophageal perforation (ICD9 5304 OR 86222 OR 86232 OR ICD10 K22.3) present in fields PDX, DX1-15 in the 7 days following initial treatment with LM, POEM, or within 7 days following any PD.

Code 0—if the patient did not have a code for drainage procedure
Code 1—if the patient had a code for drainage procedure

stent	Comment by Farhood Farjah: Did the CEGS group or the literature ever bring up concerns about strictures developing down the road?

If so, could you measure stricture by looking at stent utilization AND dx stricture after the index event
Type:		Indicator
Source(s):	Inpatient Admissions Table.
Definition:	Indicator of whether any code for esophageal stent (CPT 43219 OR 43212 OR 43241 OR 43256 OR 43266) in fields PPROC, PROC1-15 AND esophageal perforation (ICD9 5304 OR 86222 OR 86232 OR ICD10 K22.3) present in fields PDX, DX1-15 in the 7 days following initial treatment with LM, or within 7 days following any PD. 
Coding:		
Code 0—if the patient did not have a code for esophageal stent
Code 1—if the patient had a code for esophageal stent

bleed
Type:		Indicator
Source(s):	Inpatient Admissions Table.
Definition:	Indicator of whether any code for transfusion (CPT 36430) in fields PPROC, PROC1-15 AND hemorrhage or GI bleed (ICD10 R58 OR K92.2 OR ICD9 4590 OR 57890 in fields PDX, DX1-15 in the 7 days following initial treatment with LM, POEM, or within 7 days following any PD.

date_bleed
Type:		Date variable
Source(s):	Inpatient Admissions Table.
Definition:	Indicator of the date of bleed based on the above variable (bleed).

ptx
Type:		Indicator
Source(s):	Inpatient Admissions Table.
Definition:	Indicator of whether any code for thoracostomy (values CPT 32551 in fields PPROC, PROC1-15) AND pneumothorax (values ICD10 J93.9 OR ICD9 512.81 in fields PDX, DX1-15) in the 7 days following initial treatment with LM, POEM, or within 7 days following any PD that occurred within 56 days following the first PD (any PD that occurs within pd_num8 timeframe). 

date_ptx
Type:		Date variable
Source(s):	Inpatient Admissions Table.
Definition:	Indicator of the date of pneumthorax based on the above variable (ptx).

COVARIATES
sex
Type:		Indicator
Source(s):	Inpatient Admissions Table OR Outpatient Services Table.
Definition:	Indicator of whether the patient was male or female at time of first treatment based on the variable SEX.
Coding:		
Code 0—female.
Code 1—male.

charlson
Type:		Continuous
Source(s):	Inpatient Admissions Table OR Outpatient Services Table.
Definition:	A continuous variable indicating the Charlson comorbidity score derived from all claims in the six months prior to first treatment with either POEM, PD, or LM.

Elixscore
Type:		Continuous
Source(s):	Inpatient Admissions Table OR Outpatient Services Table. 
Definition:	A variable that describes the Elixhauser comorbidity score derived from all claims in the six months prior to the first treatment with either POEM, PD, or LM.

CFI
Type:		Continuous
Source(s):	Inpatient Admissions Table OR Outpatient Services Table. 
Definition:	A variable that describes the claims-based frailty index derived from all claims in the six months prior to the first treatment with either POEM, PD, or LM.

eestatu
Type:		Categorical
Source(s):	Inpatient Admissions Table OR Outpatient Services Table. 
Definition:	A variable that describes the patient’s employment status at time of first treatment based on the variable EESTATU.

hlthplan
Type:		Categorical
Source(s):	Inpatient Admissions Table OR Outpatient Services Table.
Definition:	A variable that describes the patient’s type of health plan at time of first treatment based on the variable HLTHPLAN.

plantyp
Type:		Categorical
Source(s):	Inpatient Admissions Table OR Outpatient Services Table.
Definition:	A variable that describes the patient’s plan type at time of first treatment based on the variable PLANTYP.

region
Type:		Categorical
Source(s):	Inpatient Admissions Table OR Outpatient Services Table.
Definition:	A variable that describes the patient’s geographic location at time of first treatment based on the variable REGION.

msa
Type:		Categorical
Source(s):	Inpatient Admissions Table OR Outpatient Services Table.
Definition:	A variable that describes the patient’s rurality of residence by metropolitan statistical area code at time of first treatment based on the variable MSA.

year
Type:		Categorical
Source(s):	Inpatient Admissions Table OR Outpatient Services Table.
Definition:	A variable that describes the calendar year at time of first treatment based on the variable YEAR.

UTILIZATION VARIABLES
Outpt_1yr
Type:		Continuous
Source(s):	Outpatient Services Table.
Definition:	Continuous variable representing the number of outpatient visits that the patient had for any reason in the 365 days following initial treatment with either POEM, PD or LM.

Outpt_2yr
Type:		Continuous
Source(s):	Outpatient Services Table.
Definition:	Continuous variable representing the number of outpatient visits that the patient had for any reason in the 730 days following initial treatment with either POEM, PD or LM.

outpt_ach_1yr
Type:		Continuous
Source(s):	Outpatient Services Table.
Definition:	Continuous variable that counts the number of outpatient visits with any achalasia associated claim (ICD9 5300 OR 78720 OR 78729 OR 53081 OR 5070 OR K22.0 OR R13.19) present in field PDX in the 365 days following initial treatment with either POEM, PD or LM. 

outpt_ach_2yr
Type:		Continuous
Source(s):	Outpatient Services Table.
Definition:	Continuous variable that counts the number of outpatient visits with any achalasia associated claim (ICD9 5300 OR 78720 OR 78729 OR 53081 OR 5070 OR K22.0 OR R13.19) present in field PDX in the 730 days following initial treatment with either POEM, PD or LM. 

emerg_1yr
Type:		Continuous
Source(s):	Outpatient Services Table. 
Definition:	Continuous variable that counts the number of emergency visits that the patient had in the 365 days following INDEX_PROC_DT. Based on CPT codes (CPT 99281 OR 99282 OR 99283 OR 99283 OR 99285 in fields PPROC, PROC1-15).

Emerg_2yr
Type:		Continuous
Source(s):	Outpatient Services Table. 
Definition:	Continuous variable that counts the number of emergency visits that the patient had in the 730 days following INDEX_PROC_DT. Based on CPT codes (CPT 99281 OR 99282 OR  99283 OR  99283 OR  99285 in fields PPROC, PROC1-15).

emerg_ach_1yr
Type:		Continuous
Source(s):	Outpatient table.
Definition:	Continuous variable that counts the number of emergency visits with any achalasia associated dx code (ICD9 5300 OR 78720 OR 78729 OR 53081 OR 5070 OR K22.0 OR R13.19) present in field PDX in the 365 days following INDEX_PROC_DT. Based on CPT codes (CPT 99281 OR 99282 OR 99283 OR 99283 OR 99285 in fields PPROC, PROC1-15).

emerg_ach_2yr
Type:		Continuous
Source(s):	Outpatient table.
Definition:	Continuous variable that counts the number of emergency visits with any achalasia associated dx code (ICD9 5300 OR 78720 OR 78729 OR 53081 OR 5070 OR K22.0 OR R13.19) present in field PDX in the 730 days following INDEX_PROC_DT. Based on CPT codes (CPT 99281 OR 99282 OR 99283 OR 99283 OR 99285 in fields PPROC, PROC1-15).

Inpt_1yr
Type:		Continuous
Source(s):	Inpatient Admissions Table
Definition:	Continuous variable that counts the number of hospitalizations that the patient had for any reason in the 365 days following INDEX_PROC_DT. For patients undergoing LM, the hospitalization that occurs at the time of their treatment (i.e. the code for LM occurs when the patient is inpatient) is not included in this count. 

Inpt_2yr
Type:		Continuous
Source(s):	Inpatient Admissions Table
Definition:	Continuous variable that counts the number of hospitalizations that the patient had for any reason in the 730 days following INDEX_PROC_DT. For patients undergoing LM, the hospitalization that occurs at the time of their treatment (i.e. the code for LM occurs when the patient is inpatient) is not included in this count. 

inpt_ach_1yr
Type:		Continuous
Source(s):	Inpatient Admissions Table.
Definition:	Continuous variable that counts the number of inpatient visits with any achalasia associated claim (ICD9 5300 OR 78720 OR 78729 OR 53081 OR 5070 OR K22.0 OR R13.19) in the 365 days following INDEX_PROC_DT. For patients undergoing LM, the hospitalization that occurs at the time of their treatment (i.e. the code for LM occurs when the patient is inpatient) is not included in this count.

inpt_ach_2yr
Type:		Continuous
Source(s):	Inpatient Admissions Table.
Definition:	Continuous variable that counts the number of inpatient visits with any achalasia associated claim (ICD9 5300 OR 78720 OR 78729 OR 53081 OR 5070 OR K22.0 OR R13.19) as PDX in the 730 days following INDEX_PROC_DT. For patients undergoing LM, the hospitalization that occurs at the time of their treatment (i.e. the code for LM occurs when the patient is inpatient) is not included in this count.

cost_total_1yr
Type:		Continuous
Source(s):	All claims.
Definition:	Continuous variable representing the total cost of all claims beginning with initial treatment up to 365 days post treatment.  

cost_total_2yr
Type:		Continuous
Source(s):	All claims.
Definition:	Continuous variable representing the total cost of all claims beginning with initial treatment up to 730 days post treatment.  

Deduct_1yr
Type:		Continuous
Source(s):	All claims.
Definition:	Continuous variable representing the deductible all claims beginning with initial treatment up to 365 days post treatment.  Based on variable DEDUCT.
Deduct_2yr
Type:		Continuous
Source(s):	All claims.
Definition:	Continuous variable representing the deductible all claims beginning with initial treatment up to 730 days post treatment.  Based on variable DEDUCT.


Copay_1yr
Type:		Continuous
Source(s):	All claims.
Definition:	Continuous variable representing the co-payment for all claims beginning with initial treatment up to 365 days post treatment.  Based on variable COPAY.

Copay_2yr
Type:		Continuous
Source(s):	All claims.
Definition:	Continuous variable representing the co-payment for all claims beginning with initial treatment up to 730 days post treatment.  Based on variable COPAY.

Coins_1yr
Type:		Continuous
Source(s):	All claims.
Definition:	Continuous variable representing the co-insurance for all claims beginning with initial treatment up to 365 days post treatment.  Based on variable COINS.

Coins_2yr
Type:		Continuous
Source(s):	All claims.
Definition:	Continuous variable representing the co-insurance for all claims beginning with initial treatment up to 730 days post treatment.  Based on variable COINS.

OOPcost_1yr
Type:		Continuous
Source(s):	All claims.
Definition:	Continuous variable representing the out of pocket costs for patients calculated from sum of coins_1yr, copay_1yr, and deduct_1yr variables.

OOPcost_2yr
Type:		Continuous
Source(s):	All claims.
Definition:	Continuous variable representing the out of pocket costs for patients calculated from sum of coins_2yr, copay_2yr, and deduct_2yr variables.


cost_achalasia_1yr
Type:		Continuous
Source(s):	All claims.
Definition:	Continuous variable representing the total cost for all claims related to achalasia (ICD9 5300 OR 78720 OR 78729 OR 53081 OR 5070 OR K22.0 OR R13.19) in the field PDX beginning with cost of initial treatment up to 365 days post treatment.  

cost_achalasia_2yr
Type:		Continuous
Source(s):	All claims.
Definition:	Continuous variable representing the total cost for all claims related to achalasia (ICD9 5300 OR 78720 OR 78729 OR 53081 OR 5070 OR K22.0 OR R13.19) in the field PDX beginning with cost of initial treatment up to 730days post treatment.  

deduct_achalasia_1yr
Type:		Continuous
Source(s):	All claims.
Definition:	Continuous variable representing the deductible for all claims related to achalasia (ICD9 5300 OR 78720 OR 78729 OR 53081 OR 5070 OR K22.0 OR R13.19) in the field PDX beginning with cost of initial treatment up to 365 days post treatment.  Based on variable DEDUCT.

deduct_achalasia_2yr
Type:		Continuous
Source(s):	All claims.
Definition:	Continuous variable representing the deductible for all claims related to achalasia (ICD9 5300 OR 78720 OR 78729 OR 53081 OR 5070 OR K22.0 OR R13.19) in the field PDX beginning with cost of initial treatment up to 730 days post treatment.  Based on variable DEDUCT.

copay_achalasia_1yr
Type:		Continuous
Source(s):	All claims

Definition:	Continuous variable representing the co-payment for all claims related to achalasia (ICD9 5300 OR 78720 OR 78729 OR 53081 OR 5070 OR K22.0 OR R13.19) in the field PDX beginning with cost of initial treatment up to 365 days post treatment. Based on variable COPAY.

copay_achalasia_2yr
Type:		Continuous
Source(s):	All claims

Definition:	Continuous variable representing the co-payment for all claims related to achalasia (ICD9 5300 OR 78720 OR 78729 OR 53081 OR 5070 OR K22.0 OR R13.19) in the field PDX beginning with cost of initial treatment up to 730 days post treatment. Based on variable COPAY.

coins_achalasia_1yr
Type:		Continuous
Source(s):	All claims.
Definition:	Continuous variable representing the co-insurance for all claims related to achalasia (ICD9 5300 OR 78720 OR 78729 OR 53081 OR 5070 OR K22.0 OR R13.19) in the field PDX beginning with cost of initial treatment up to 365 days post treatment.  Based on variable COINS.

coins_achalasia_2yr
Type:		Continuous
Source(s):	All claims.
Definition:	Continuous variable representing the co-insurance for all claims related to achalasia (ICD9 5300 OR 78720 OR 78729 OR 53081 OR 5070 OR K22.0 OR R13.19) in the field PDX beginning with cost of initial treatment up to 730 days post treatment.  Based on variable COINS.

OOPcost_achalasia_ 1yr
Type:		Continuous
Source(s):	All claims.
Definition:	Continuous variable representing the out of pocket costs for patients calculated from sum of coins_achalasia_1yr, copay_achalasia_1yr, and deduct_achalasia_1yr variables.

OOPcost_achalasia_ 2yr
Type:		Continuous
Source(s):	All claims.
Definition:	Continuous variable representing the out of pocket costs for patients calculated from sum of coins_achalasia_2yr, copay_achalasia_2yr, and deduct_achalasia_2yr variables.

























ICD-9/10 and CPT Codes
ACHALASIA CODES
ICD-9
530.0 - Achalasia and cardiospasm

ICD-10
K22.0 – Achalasia of the Cardia

Exclude:
Q39.5 – Congenital dilation of esophagus
J39.2 – Other disease of the pharynx (cricopharyngeal achalasia)

ACHALASIA ASSOCIATED CODES
ICD-9
787.20	Dysphagia, unspecified 
787.29	Other dysphagia (Diffuse esophageal spasm
530.81	Esophageal reflux
507.0	Pneumonitis due to inhalation of food or vomitus

ICD-10
K20.0-20.9 – Esophagitis 
· K20.8 – Other esophagitis
· K20.9 – Esophagitis, unspecified
K21.0 – 21.9 – GERD
· K21.0 – GERD with esophagitis
· K21.0 – GERD without esophagitis
K22.1 – Ulcer of esophagus
· K22.10 – Ulcer without bleeding
· K22.11 – Ulcer with bleeding
K22.2 – Esophageal Obstruction
K22.4 – Dyskinesia of esophagus (Diffused esophageal spasm, “nutcracker/jackhammer” esophagus, isolated hypertensive, LES)
K22.5 – Diverticulum of esophagus, acquired
K22.7 – Barrett’s esophagus
· K22.70 – Barrett’s without dysplasia
· K22.71 – Barrett’s with low grade dysplasia
· K22.711 – Barrett’s with high grade dysplasia
· K22.719 – Barrett’s unspecified 
K22.8 – Other diseases of the esophagus (paralysis of esophagus, laceration, dilation, atony, necrosis)
K22.9 – Unspecified syndrome or disease of the esophagus
K23.0 – Diseases of the esophagus classified elsewhere

Other Relevant Dx Codes (for evaluating PPI use)
Gastric Ulcer
ICD-9
531 Gastric ulcer (531.0-531.91)
531.0 Acute gastric ulcer with hemorrhage
531.00 Acute gastric ulcer with hemorrhage, without mention of obstruction
531.01 Acute gastric ulcer with hemorrhage, with obstruction 
531.1 Acute gastric ulcer with perforation
531.10 Acute gastric ulcer with perforation, without mention of obstruction
 	531.11 Acute gastric ulcer with perforation, with obstruction
531.2 Acute gastric ulcer with hemorrhage and perforation
531.20 Acute gastric ulcer with hemorrhage and perforation, without mention of obstruction 
531.21 Acute gastric ulcer with hemorrhage and perforation, with obstruction
531.3 Acute gastric ulcer without mention of hemorrhage or perforation
531.30 Acute gastric ulcer without mention of hemorrhage or perforation, without mention of obstruction 
531.31 Acute gastric ulcer without mention of hemorrhage or perforation, with obstruction 
531.4 Chronic or unspecified gastric ulcer with hemorrhage
531.40 Chronic or unspecified gastric ulcer with hemorrhage, without mention of obstruction 
531.41 Chronic or unspecified gastric ulcer with hemorrhage, with obstruction
531.5 Chronic or unspecified gastric ulcer with perforation
531.50 Chronic or unspecified gastric ulcer with perforation, without mention of obstruction 
531.51 Chronic or unspecified gastric ulcer with perforation, with obstruction 
531.6 Chronic or unspecified gastric ulcer with hemorrhage and perforation
531.60 Chronic or unspecified gastric ulcer with hemorrhage and perforation, without mention of obstruction 
531.61 Chronic or unspecified gastric ulcer with hemorrhage and perforation, with obstruction 
531.7 Chronic gastric ulcer without mention of hemorrhage or perforation
531.70 Chronic gastric ulcer without mention of hemorrhage or perforation, without mention of obstruction 
531.71 Chronic gastric ulcer without mention of hemorrhage or perforation, with obstruction 
531.9 Gastric ulcer unspecified as acute or chronic without mention of hemorrhage or perforation
531.90 Gastric ulcer, unspecified as acute or chronic, without mention of hemorrhage or perforation, without mention of obstruction 
531.91 Gastric ulcer, unspecified as acute or chronic, without mention of hemorrhage or perforation, with obstruction 
ICD-10
K25.0-25.9 – Gastric Ulcer
K25.0 – Acute ulcer with hemorrhage
K25.1 – Acute ulcer with perforation
K25.2 – Acute gastric ulcer with hemorrhage and perforation
K25.3 – Acute gastric ulcer without hemorrhage or perforation
K25.4 – Chronic or unspecified gastric ulcer with hemorrhage
K25.5 – Chronic or unspecified gastric ulcer with perforation
K25.6 – Chronic or unspecified gastric ulcer with both perforation and hemorrhage
K25.7 - Chronic or unspecified gastric ulcer without perforation or hemorrhage
K25.9 – Chronic gastric ulcer, unspecified as acute or chronic, without hemorrhage or perforation

Duodenal Ulcer
ICD-9
532 - Duodenal ulcer (532.00-532.91)
532.0 Acute duodenal ulcer with hemorrhage
532.00 Acute duodenal ulcer with hemorrhage, without mention of obstruction 
532.01 Acute duodenal ulcer with hemorrhage, with obstruction 
532.1 Acute duodenal ulcer with perforation
532.10 Acute duodenal ulcer with perforation, without mention of obstruction 
532.11 Acute duodenal ulcer with perforation, with obstruction 
532.2 Acute duodenal ulcer with hemorrhage and perforation
532.20 Acute duodenal ulcer with hemorrhage and perforation, without mention of obstruction 
532.21 Acute duodenal ulcer with hemorrhage and perforation, with obstruction 
532.3 Acute duodenal ulcer without mention of hemorrhage or perforation
532.30 Acute duodenal ulcer without mention of hemorrhage or perforation, without mention of obstruction 
532.31 Acute duodenal ulcer without mention of hemorrhage or perforation, with obstruction 
532.4 Chronic or unspecified duodenal ulcer with hemorrhage
532.40 Chronic or unspecified duodenal ulcer with hemorrhage, without mention of obstruction 
532.41 Chronic or unspecified duodenal ulcer with hemorrhage, with obstruction 
532.5 Chronic or unspecified duodenal ulcer with perforation
532.50 Chronic or unspecified duodenal ulcer with perforation, without mention of obstruction 
532.51 Chronic or unspecified duodenal ulcer with perforation, with obstruction 
532.6 Chronic or unspecified duodenal ulcer with hemorrhage and perforation
532.60 Chronic or unspecified duodenal ulcer with hemorrhage and perforation, without mention of obstruction 
532.61 Chronic or unspecified duodenal ulcer with hemorrhage and perforation, with obstruction 
532.7 Chronic duodenal ulcer without mention of hemorrhage or perforation
532.70 Chronic duodenal ulcer without mention of hemorrhage or perforation, without mention of obstruction 
532.71 Chronic duodenal ulcer without mention of hemorrhage or perforation, with obstruction 
532.9 Duodenal ulcer unspecified as acute or chronic without mention of hemorrhage or perforation
532.90 Duodenal ulcer, unspecified as acute or chronic, without hemorrhage or perforation, without mention of obstruction 
532.91 Duodenal ulcer, unspecified as acute or chronic, without mention of hemorrhage or perforation, with obstruction 
ICD-10
K26 Duodenal ulcer (K26.0-26.9)
 K26.0 Acute duodenal ulcer with hemorrhage
 K26.1 Acute duodenal ulcer with perforation
 K26.2 Acute duodenal ulcer with both hemorrhage and perforation
 K26.3 Acute duodenal ulcer without hemorrhage or perforation
 K26.4 Chronic or unspecified duodenal ulcer with hemorrhage
 K26.5 Chronic or unspecified duodenal ulcer with perforation
 K26.6 Chronic or unspecified duodenal ulcer with both hemorrhage and perforation
 K26.7 Chronic duodenal ulcer without hemorrhage or perforation
 K26.9 Duodenal ulcer, unspecified as acute or chronic, without hemorrhage or perforation

Peptic Ulcer Disease
ICD-9
533 Peptic ulcer site unspecified (533.00-533.91)
533.0 Acute peptic ulcer of unspecified site with hemorrhage
533.00 Acute peptic ulcer of unspecified site with hemorrhage, without mention of obstruction
533.01 Acute peptic ulcer of unspecified site with hemorrhage, with obstruction 
533.1 Acute peptic ulcer of unspecified site with perforation
533.10 Acute peptic ulcer of unspecified site with perforation, without mention of obstruction 
533.11 Acute peptic ulcer of unspecified site with perforation, with obstruction 
533.2 Acute peptic ulcer of unspecified site with hemorrhage and perforation
533.20 Acute peptic ulcer of unspecified site with hemorrhage and perforation, without mention of obstruction 
533.21 Acute peptic ulcer of unspecified site with hemorrhage and perforation, with obstruction 
533.3 Acute peptic ulcer of unspecified site without mention of hemorrhage and perforation
533.30 Acute peptic ulcer of unspecified site without mention of hemorrhage and perforation, without mention of obstruction 
533.31 Acute peptic ulcer of unspecified site without mention of hemorrhage and perforation, with obstruction 
533.4 Chronic or unspecified peptic ulcer of unspecified site with hemorrhage
533.40 Chronic or unspecified peptic ulcer of unspecified site with hemorrhage, without mention of obstruction 
533.41 Chronic or unspecified peptic ulcer of unspecified site with hemorrhage, with obstruction 
533.5 Chronic or unspecified peptic ulcer of unspecified site with perforation
533.50 Chronic or unspecified peptic ulcer of unspecified site with perforation, without mention of obstruction 
533.51 Chronic or unspecified peptic ulcer of unspecified site with perforation, with obstruction 
533.6 Chronic or unspecified peptic ulcer of unspecified site with hemorrhage and perforation
533.60 Chronic or unspecified peptic ulcer of unspecified site with hemorrhage and perforation, without mention of obstruction 
533.61 Chronic or unspecified peptic ulcer of unspecified site with hemorrhage and perforation, with obstruction 
533.7 Chronic peptic ulcer of unspecified site without mention of hemorrhage or perforation
533.70 Chronic peptic ulcer of unspecified site without mention of hemorrhage or perforation, without mention of obstruction 
533.71 Chronic peptic ulcer of unspecified site without mention of hemorrhage or perforation, with obstruction 
533.9 Peptic ulcer of unspecified site unspecified as acute or chronic without mention of hemorrhage or perforation
533.90 Peptic ulcer of unspecified site, unspecified as acute or chronic, without mention of hemorrhage or perforation, without mention of obstruction 
533.91 Peptic ulcer of unspecified site, unspecified as acute or chronic, without mention of hemorrhage or perforation, with obstruction 
ICD-10
K27 Peptic ulcer, site unspecified (K27.0-K27.9)
K27.0 Acute peptic ulcer, site unspecified, with hemorrhage
K27.1 Acute peptic ulcer, site unspecified, with perforation
K27.2 Acute peptic ulcer, site unspecified, with both hemorrhage and perforation
K27.3 Acute peptic ulcer, site unspecified, without hemorrhage or perforation
K27.4 Chronic or unspecified peptic ulcer, site unspecified, with hemorrhage
K27.5 Chronic or unspecified peptic ulcer, site unspecified, with perforation
K27.6 Chronic or unspecified peptic ulcer, site unspecified, with both hemorrhage and perforation
K27.7 Chronic peptic ulcer, site unspecified, without hemorrhage or perforation
K27.9 Peptic ulcer, site unspecified, unspecified as acute or chronic, without hemorrhage or perforation

Gastritis and Duodenitis
ICD-9
535 Gastritis and duodenitis
535.0 Acute gastritis
535.00 Acute gastritis, without mention of hemorrhage 
535.01 Acute gastritis, with hemorrhage 
535.1 Atrophic gastritis
535.10 Atrophic gastritis, without mention of hemorrhage 
535.11 Atrophic gastritis, with hemorrhage 
535.2 Gastric mucosal hypertrophy
535.20 Gastric mucosal hypertrophy, without mention of hemorrhage 
535.21 Gastric mucosal hypertrophy, with hemorrhage 
535.3 Alcoholic gastritis
535.30 Alcoholic gastritis, without mention of hemorrhage 
535.31 Alcoholic gastritis, with hemorrhage 
535.4 Other specified gastritis
535.40 Other specified gastritis, without mention of hemorrhage 
535.41 Other specified gastritis, with hemorrhage 
535.5 Unspecified gastritis and gastroduodenitis
535.50 Unspecified gastritis and gastroduodenitis, without mention of hemorrhage 
535.51 Unspecified gastritis and gastroduodenitis, with hemorrhage 
535.6 Duodenitis
535.60 Duodenitis, without mention of hemorrhage 
535.61 Duodenitis, with hemorrhage 
535.7 Eosinophilic gastritis
535.70 Eosinophilic gastritis, without mention of hemorrhage 
535.71 Eosinophilic gastritis, with hemorrhage 
ICD-10
K29 Gastritis and duodenitis
 K29.0 Acute gastritis
 K29.00 …… without bleeding
 K29.01 …… with bleeding
 K29.2 Alcoholic gastritis
 K29.20 …… without bleeding
 K29.21 …… with bleeding
 K29.3 Chronic superficial gastritis
 K29.30 …… without bleeding
 K29.31 …… with bleeding
 K29.4 Chronic atrophic gastritis
 K29.40 …… without bleeding
 K29.41 …… with bleeding
 K29.5 Unspecified chronic gastritis
 K29.50 …… without bleeding
 K29.51 …… with bleeding
 K29.6 Other gastritis
 K29.60 …… without bleeding
 K29.61 …… with bleeding
 K29.7 Gastritis, unspecified
 K29.70 …… without bleeding
 K29.71 …… with bleeding
 K29.8 Duodenitis
 K29.80 …… without bleeding
 K29.81 …… with bleeding
 K29.9 Gastroduodenitis, unspecified
 K29.90 …… without bleeding
 K29.91 …… with bleeding

Functional Disorders of the Stomach/GI Tract
ICD-9
536 Disorders of function of stomach
536.0 Achlorhydria 
536.1 Acute dilatation of stomach 
536.2 Persistent vomiting 
536.3 Gastroparesis 
536.4 Gastrostomy complications
536.40 Gastrostomy complication, unspecified 
536.41 Infection of gastrostomy 
536.42 Mechanical complication of gastrostomy 
536.49 Other gastrostomy complications 
536.8 Dyspepsia and other specified disorders of function of stomach 
536.9 Unspecified functional disorder of stomach 
538 Gastrointestinal mucositis

ICD-10
K30.0 Functional Dyspepsia
R10.13 Dyspepsia NOS
R12.0 Heartburn
F45.8 Nervous Dyspepsia, Neurotic Dyspepsia, Psychogenic Dyspepsia
K31 Other diseases of stomach and duodenum
K31.8 Other specified diseases of stomach and duodenum
K31.81 Angiodysplasia of stomach and duodenum
K31.811 …… with bleeding
K31.819 …… without bleeding
K31.82 Dieulafoy lesion (hemorrhagic) of stomach and duodenum
K31.83 Achlorhydria
K31.84 Gastroparesis
K31.89 Other diseases of stomach and duodenum
K31.9 Disease of stomach and duodenum, unspecified

MANOMETRY CODES
ICD-9
8932	Esophageal manometry

ICD-10
4A0B7BZ Measurement of Gastrointestinal Pressure, Via Natural or Artificial Opening
4A0B8BZ Measurement of Gastrointestinal Pressure, Via Natural or Artificial Opening Endoscopic
4A1B7BZ Monitoring of Gastrointestinal Pressure, Via Natural or Artificial Opening
4A1B8BZ Monitoring of Gastrointestinal Pressure, Via Natural or Artificial Opening Endoscopic
4A0B78Z Measurement of Gastrointestinal Motility, Via Natural or Artificial Opening
4A0B88Z Measurement of Gastrointestinal Motility, Via Natural or Artificial Opening Endoscopic
4A1B78Z Monitoring of Gastrointestinal Motility, Via Natural or Artificial Opening
4A1B88Z Monitoring of Gastrointestinal Motility, Via Natural or Artificial Opening Endoscopic
4A0B7GZ Measurement of Gastrointestinal Secretion, Via Natural or Artificial Opening
4A0B8GZ Measurement of Gastrointestinal Secretion, Via Natural or Artificial Opening Endoscopic
4A1B7GZ Monitoring of Gastrointestinal Secretion, Via Natural or Artificial Opening
4A1B8GZ Monitoring of Gastrointestinal Secretion, Via Natural or Artificial Opening Endoscopic

CPT
91010	Esophageal motility study with interpretation and report 
91011	Replaced by 91013
91012	Replaced by 91013
91013	Esophageal motility study with interpretation and report; with stimulation or report

HCPCS
0240T	Esophageal motility study with high resolution esophageal pressure topography
0241T	Esophageal motility with stimulation or perfusion during high resolution esophageal pressure topography study

PNEUMATIC DILATION CODES

PNEUMATIC DILATION (≥30mm)
CPT
43458	Dilation of esophagus with balloon (30mm diameter or larger) for achalasia
43214	Esophagoscopy, flexible, transoral; dilation of esophagus with balloon (30 mm or larger)
43233	EGD with dilation of esophagus (≥30mm)

ICD-9 
42.92 Dilation of esophagus

ICD-10
0D71 Upper Esophagus
0D717DZ Dilation of Upper Esophagus with Intraluminal Device, Via Natural or Artificial Opening
0D717ZZ Dilation of Upper Esophagus, Via Natural or Artificial Opening
0D718DZ Dilation of Upper Esophagus with Intraluminal Device, Via Natural or Artificial Opening Endoscopic
0D718ZZ Dilation of Upper Esophagus, Via Natural or Artificial Opening Endoscopic
0D72 Middle Esophagus
0D727DZ Dilation of Middle Esophagus with Intraluminal Device, Via Natural or Artificial Opening
0D727ZZ Dilation of Middle Esophagus, Via Natural or Artificial Opening
0D728DZ Dilation of Middle Esophagus with Intraluminal Device, Via Natural or Artificial Opening Endoscopic
0D728ZZ Dilation of Middle Esophagus, Via Natural or Artificial Opening Endoscopic
0D73 Lower Esophagus
0D737DZ Dilation of Lower Esophagus with Intraluminal Device, Via Natural or Artificial Opening
0D737ZZ Dilation of Lower Esophagus, Via Natural or Artificial Opening
0D738DZ Dilation of Lower Esophagus with Intraluminal Device, Via Natural or Artificial Opening Endoscopic
0D738ZZ Dilation of Lower Esophagus, Via Natural or Artificial Opening Endoscopic
0D74 Esophagogastric Junction
0D747DZ Dilation of Esophagogastric Junction with Intraluminal Device, Via Natural or Artificial Opening
0D747ZZ Dilation of Esophagogastric Junction, Via Natural or Artificial Opening
0D748DZ Dilation of Esophagogastric Junction with Intraluminal Device, Via Natural or Artificial Opening Endoscopic
0D748ZZ Dilation of Esophagogastric Junction, Via Natural or Artificial Opening Endoscopic

0D75 Esophagus
0D750 Open
0D750D Intraluminal Device
0D750DZ Dilation of Esophagus with Intraluminal Device, Open Approach
0D750Z No Device
0D750ZZ Dilation of Esophagus, Open Approach
0D753 Percutaneous
0D753D Intraluminal Device
0D753DZ Dilation of Esophagus with Intraluminal Device, Percutaneous Approach
0D753Z No Device
0D753ZZ Dilation of Esophagus, Percutaneous Approach
0D754 Percutaneous Endoscopic
0D754D Intraluminal Device
0D754DZ Dilation of Esophagus with Intraluminal Device, Percutaneous Endoscopic Approach
0D754Z No Device
0D754ZZ Dilation of Esophagus, Percutaneous Endoscopic Approach
0D757 Via Natural or Artificial Opening
0D757D Intraluminal Device
0D757DZ Dilation of Esophagus with Intraluminal Device, Via Natural or Artificial Opening
0D757Z No Device
0D757ZZ Dilation of Esophagus, Via Natural or Artificial Opening
0D758 Via Natural or Artificial Opening Endoscopic
0D758D Intraluminal Device
0D758DZ Dilation of Esophagus with Intraluminal Device, Via Natural or Artificial Opening Endoscopic
0D758Z No Device
0D758ZZ Dilation of Esophagus, Via Natural or Artificial Opening Endoscopic

PNEUMATIC DILATION (<30mm)
CPT
43249	UGI Endoscopy with balloon dilation of esophagus (<30mm)
43220	Esophagoscopy with balloon dilation, <30mm diameter

SURGERY CODES
LAPAROSCOPIC MYOTOMY CODES
CPT
43279	Laparoscopic esophagomyotomy with fundoplasty (Heller type)

OTHER MYOTOMY CODES
CPT
32665	Thoracoscopy, surgical; with esophagomyotomy (Heller type)
43330	Esophagomyotomy (Heller type); abdominal approach
43331	Esophagomyotomy; thoracic approach

DIAGNOSTIC TESTS
UGI CODES
CPT
74220	radiologic examination; esophagus
74246	radiologic examination; GI tract, upper, w/ barium, w/o KUB
74247	radiologic examination; GI tract, upper, w/ barium, w/ KUB
74230	swallowing function with cineradiography/videoradiography
74240	Radiologic examination GI tract, upper; with or without delayed films, without KUB
74241	Radiologic examination GI tract, upper; with or without delayed films, with KUB

pH MONITORING CODES
CPT
91030 Esophagus, acid perfusion for esophagitis
91034	esophageal acid reflux test
91035	acid reflux test with mucosal attached telemetry pH electrode
91037	esophageal function test, gastroesophageal reflux test with nasal catheter intraluminal impedance electrode
91038	esophageal function test, gastroesophageal reflux test with nasal catheter intraluminal impedance electrode, prolonged (greater than 1hr up to 24)

EGD CODES
CPT
43200	esophagoscopy, flexible, transoral, diagnostic includes brushing or washing
43234	EGD, flexible, transoral, diagnostic includes brushing or washing
43235	UGI endoscopy, diagnostic, with or without collection of specimen by washing or brushing

BOTULINUM TOXIN CODES
CPT
43201	Esophagoscopy with directed submucosal injection (any substance)
43236	Upper GI Endoscopy with direct submucosal injections (any substance)



OUTCOMES
ESOPHAGECTOMY CODES
CPT
43107	total esophagectomy, w/o thoracotomy, w/wo pyloroplasty
43108	total esophagectomy, w/o thoracotomy, w/ colonic/small intestine interposition
43112	total esophagectomy, w/ thoracotomy, w/wo pyloroplasty
43113	total esophagectomy w/ thoracotomy, w/ colonic/small intestine interposition
43117	partial esophagectomy, distal two-thirds (Ivor Lewis)
43118	partial esophagectomy, distal two-thirds (thoracotomy & abdominal incision)
43121	partial esophagectomy, distal two-thirds, with thoracotomy only
43122	partial esophagectomy, thoracoabdominal or abdominal approach
43123	partial esophagectomy, thoracoabdominal or abdominal approach
43124	total or partial esophagectomy, without recon, with cervical esophagostomy

ICD-9
424	Excision of esophagus
4240	Esophagectomy, NOS
4241	Partial esophagectomy
4242	total esophagectomy


ESOPHAGEAL PERFORATION CODES
ICD-9
5304	perforation of esophagus
86222	injury to esophagus without mention of open wound into cavity
86232	injury to esophagus with open wound into cavity

ICD-10
K22.3 – Perforation of the esophagus


ESOPHAGEAL REPAIR CODES
43405	Ligation or stapling of esophagus at gastroesophageal junction for pre-existing esophageal perforation
43415	Suture of esophageal wound or injury; transthoracic or transabdominal approach
43410	suture of esophageal wound or injury, cervical approach

STENTING FOR ESOPHAGEAL PERFORATION
43219 	(prior to 2014) – esophagoscopy with insertion of plastic tube or stent
43212	esophagaoscopy transoral stent placement
43256 	(prior to 2104) – EGD with transendoscopic stent placement
43266 	EGD – flexible, transoral with stent placement

DECORTICATION
32651	Thoracoscopy with partial decortication
32652	Thoracoscopy with total decortication
32220	Open decortication, total
32225	Open decortication, partial
32320	Decortication and parietal pleurectomy

