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eTable 1. Medications used under the ERAS protocol during hospital stay. DOSES 

 

* Renal surgery includes radical nephrectomy, partial nephrectomy and nephroureterectomy 

1 Not all meds used in all patients; Listed in order of preference for escalating pain control 

2 All medications dosed for ideal body weight; At the discretion of the anesthesia team 

TAP: Transversus Abdominis Plane 

  

 Cystectomy, Open  Renal Surgery*, Open  Renal Surgery, Robotic  Prostatectomy, 
Robotic  

Pre-operative 
medications1 

-Acetaminophen, 1 G 
-Celecoxib if GFR > 60 
-Pregabalin/gabapentin 
-Scopolamine patch  
 

-Acetaminophen 1 G 
-Celecoxib if GFR > 60 
-Pregabalin/gabapentin 
-Scopolamine patch 

-Acetaminophen 1 G 
-Celecoxib if GFR > 60 
-Pregabalin/gabapentin 
-Scopolamine patch 

-Acetaminophen, 1 G 
-Celecoxib if GFR>60 
 
 

Intra-
operative 
Medications1, 2 

-Propofol 
-Ketamine  
-Dexmedetomidine 
-Lidocaine, I.V. 
-Ketorolac (depending 
upon GFR) 
-Opioids 

-Propofol 
-Ketamine  
-Dexmedetomidine 
-Lidocaine, I.V. 
-Ketorolac (depending 
upon GFR) 
-Opioids 

-Propofol 
-Ketamine  
-Dexmedetomidine 
-Ketorolac (depending 
upon GFR) 
-Lidocaine, I.V. 
-Opioids 

-Propofol 
-Ketorolac 
-Opioids  

Regional/local 
analgesia 

TAP Catheters Intercostal catheters Long-acting 
Bupivacaine 

Long-acting 
Bupivacaine 

Post-operative 

oral analgesic1 

-Acetaminophen, 1G, 
Q6h 
-Ibuprofen 600 mg (If 
GFR > 60) Q8h PRN 
 
For breakthrough pain: 
-Tramadol 50 mg,  
  Q6-8h PRN 
-Oxycodone 5 mg,  
  Q6-8h PRN 
-Hydrocodone 5 
mg/acetaminophen 650 
mg, Q6-8h PRN 

-Acetaminophen, 1G, 
Q6h 
-Ibuprofen 600 mg (If 
GFR > 60) Q8h PRN 
 
For breakthrough pain: 
- Tramadol 50 mg,  
  Q6-8h PRN 
-Oxycodone 5 mg,  
  Q6-8h PRN 
-Hydrocodone 5 
mg/acetaminophen 
650 mg, Q6-8h PRN 

-Acetaminophen, 1G, 
Q6h 
-Ibuprofen 600 mg (If 
GFR > 60) Q8h PRN 
 
For breakthrough pain: 
- Tramadol 50 mg,  
  Q6-8h PRN 
-Oxycodone 5 mg,  
  Q6-8h PRN 
-Hydrocodone 5 
mg/acetaminophen 
650 mg, Q6-8h PRN  

-Acetaminophen, 1G, 
Q6h 
-Ibuprofen 600 mg (If 
GFR > 60) Q8h PRN 
 
For breakthrough pain: 
- Tramadol 50 mg,  
  Q6-8h PRN 
-Oxycodone 5 mg,  
  Q6-8h PRN 
-Hydrocodone 5 
mg/acetaminophen 
650 mg, Q6-8h PRN  
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eTable 2. Opioid prescription patterns for all patients, including presurgical opioid users. 

    Control Lead-In NOPIOiDS P-value 

Number of 

Patients 
  202 100 384   

Type of Opioids 

Prescribed, No. 

(%) 

  

  

  

Hydrocodone 5 (2.5) 0 (0) 2 (16.7) 

<0.001 

Oxycodone 93 (46.0) 11 (18.3) 4 (25) 

Tramadol 103 (51.0) 49 (81.7) 9 (56.3) 

Hydromorphon

e 
1 (0.5) 0 (0) 1 (6.3) 

Opioid 

Prescriptions at 

Discharge, No. 

(%) 

  

  

  

  

Overall 202 (100) 60 (60) 16 (4.2) < 0.001 

Open Kidney 60 (100) 11 (64.7) 5 (7.5) < 0.001 

Robotic Kidney 69 (100) 22 (71.0) 7 (8.1) < 0.001 

RALP 58 (100) 21 (56.8) 0 (0) < 0.001 

Cystectomy 15 (100) 6 (40) 1 (1.6) < 0.001 

Opioids 

Prescribed, 

Oxycodone 5mg, 

Median (IQR) 

(Range) 

Overall 
14 (10-20) 

(3.3-80) 

4 (0-5.3) 

(0-20) 

0 (0-0) 

(0-53.3) 
< 0.001 

Open Kidney 
18 (10.8-20) 

(6-80) 

4 (0-9.3) 

(0-20) 

0 (0-0) 

(0-53.3) 
< 0.001 
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Robotic Kidney 
14 (10-20) 

(3.3-56) 

4 (0-6.7) 

(0-20) 

0 (0-0) 

(0-8) 
< 0.001 

RALP 
14.5 (12.5-20) 

(6-30) 

3.3 (0-6) 

(0-14) 

0 (0-0) 

(0-0) 
< 0.001 

Cystectomy 
20 (13.3-24) 

(6.7-40) 

0 (0-5) 

(0-6.7) 

0 (0-0) 

(0-10) 
< 0.001 

Total Phone 

Calls, No. (%) 
  38 (18.8) 11 (11) 46 (11.98) 0.052 

Phone Calls for 

Pain, No. (%) 
  12 (5.94) 8 (8) 19 (4.9) 0.49 

Patients 

Receiving 

Additional 

Opioid, No (%) 

  9 (4.5) 2 (2) 10 (2.6) 0.37 
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eTable 3. The rate and dose of opioid analgesics used during hospital stay. 

 Patients 
Receiving Opioids 

No./Total (%) 

p value Mean (SD) 
Tablets Used* 

Median (IQR) 
Tablets Used* 

Lead-in Group: 
     Opioid naive 

53/95 
(55.7%) 

 
 

0.05 

5.4 (16.3) 2 (1.0-4.0) 

Lead-in Group: 
     Opioid users 

5/5 
(100%) 

5.4 (6.1) 1.3 (0.8-12.1) 

NOPIODS Group: 
     Opioid naive 

170/358  
(47.4%) 

 
 

0.01 

2.6 (4.6) 1.3 (0.6-20) 

NOPIODS Group: 
     Opioid users 

19/26  
(73.0%) 

35.1 (108.7) 3.6 (1.3-10.3) 

 

* Oxycodone-5mg Equivalent   
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eTable 4. Reason for phone calls made by the patients within 30 days after discharge.    

Reasons for phone calls*  Control 
No. (%) 

Total: 194 

Lead-in 
No. (%) 

Total: 95 

NOPIOIDS  
No. (%) 

Total: 358 

Total calls 34 (17.5) 9 (9.5) 41 (11.4) 

Abdominal/Pelvic Pain 9 (4.6) 2 (2.1) 11 (3.1) 

Gastrointestinal 5 (2.6) 4 (4.2) 2 (0.6) 

Catheter/Urinary Issues 3 (1.5) 2 (2.1) 9 (2.5) 

Fever 1 (0.5) - 4 (1.1) 

Wound 1 (0.5) 1 (1.1) 4 (1.1) 

Hematuria/Bleeding/Edema 6 (3.1) 2 (2.1) 6 (1.7) 

General/Appointments 8 (4.1) - 6 (1.7) 

Medications/Miscellaneous 6 (3.1) 2 (2.1) 5 (1.4) 

  

*Total is > 100% because multiple reasons were recorded for some patients 
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eTable 5. Incidence of 30-day NSQIP complication rates. 

Group Overall 
complications*# 

Pneumonia* PE* DVT* Readmissions* 

Control, 
No (%) 

33 (16.3) 1 (0.5) 2 (1.0) 0 (0) 22 (10.9) 

Lead-in, 
No (%) 

21 (21) 1 (1.0) 1 (1.0) 1 (1) 9 (9.0) 

NOPIOIDS, 
No (%) 

65 (17.0) 3 (0.8) 1 (0.3) 2 (0.5) 34 (8.9) 

 

* No statistically significant differences noted between any group  

#Includes all complications recorded in the NSQIP database 

PE: Pulmonary embolism; DVT: Deep venous thrombosis requiring treatment 
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eFigure 1. Instruction for patients in the Lead-in group. 
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eFigure 2. Instruction for patients in the NOPIOIDS group.  
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eFigure 3. Instruction for taking pain medications after discharge. 
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eFigure 4. Patient self-assessment of pain control after discharge. 



© 2023 American Medical Association. All rights reserved. 

 

 

eFigure 5. Patient-reported pain scores and satisfaction scores in the Lead-in group.  
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