
MS-DRG optimization for Sickle cell pain crisis patients. 

 

Description:  

Sickle cell disease (SCD) is a genetic blood disorder common among African American population. The 

prevalence of Sickle cell disease (SCD) in Medicaid beneficiaries is about 0.73 per 1000 beneficiaries in 

the country. However, the state of Mississippi ranks the highest in the country at 2.20 per 1000 

Medicaid beneficiaries. Sickle cell pain crisis (SCPC) is one of the common complications in SCD patients. 

SCD patients often visit emergency department and get admitted in the hospital for adequate pain 

control. Previous studies have shown that about 70% of the patients with SCPC have uncomplicated 

admissions. Hospitalizations from SCPC result in high acute health care utilization with an extended 

length of stay. The goal of the study is to optimize health care resource utilization in patients with SCD 

admitted with SCPC.  

 

Methods and timeline: 

This project was conducted at the University of Mississippi Medical Center, state’s only academic 

medical center with over 700 beds. A multidisciplinary team consisting of associate chief medical officer 

(CMO), intelligence program manager, process engineer with performance improvement, director of 

adult coordinated care, nursing educator, representatives from billing and coding department was 

created which met on a monthly basis from February 2021. I served as the team leader for this project. I 

provided project updates to the chief medical officer and other hospital leadership on a quarterly basis.  

The first step was to identify the patients that are admitted in the hospital with SCPC. Patients with SCD 

who are admitted with SCPC are billed with Diagnosis related group (DRG) code of either 811 (with 

Major Comorbid Condition) or 812 (with Comorbid Condition). The expected length of stay and 

consequently reimbursement to the hospital is higher for DRG code 811 as the patient who are billed 

with this code is expected to have a major comorbid condition (MCC). For example, patients with acute 

hypoxic respiratory failure needing supplemental oxygen, pneumonia needing antibiotics, acute 

pulmonary embolism (not chronic or history of) needing anticoagulation, acute chest syndrome needing 

exchange transfusion all qualify as MCC and hence billed as DRG 811. Also, patients with end stage renal 

disease and other similar major comorbid conditions that need extra care in the hospital may qualify for 

MCC. On the other hand, the expected length of stay and consequently reimbursement is lower for DRG 

code 812 as the patients are admitted with lower acuity. Majority of the patients admitted with SCPC or 

Vaso occlusive crisis (VOC) fall in this category. The projected billing distribution from national data is 

about 30% for DRG code 811 and 70% for DRG code 812. 

I reviewed hospitalization data from October 2020 to June 2021 to look at the frequency of admissions, 

average length of stay (LOS), average direct cost, co morbid conditions (CC) and MCC in admitted SCPC 

patients. A total of 402 encounters from 190 patients with 2119 hospital days were recorded. 74 (18%) 



of the encounters were billed with DRG 811 (with MCC) and 328 (82%) of the encounters were billed 

with DRG 812 (with CC). The average length of stay was 5.6 days. On average 43 admissions occurred 

per month during the 9-month period. During the study period, 128 patients were admitted once, 23 

patients had 2 readmissions, 20 patients had 5 or more readmissions, and 5 patients had 10 or more 

readmissions. During this 9-month study period, one patient had a maximum of 17 admissions, another 

patient had a total of 117 hospital days while a different patient had a maximum length of stay of 26 

days per admission. 

Further analysis of the data showed that 20 patients accounted for 166 (41.29 %) of 402 encounters. 

These 20 high resource utilizers with 5 admissions or greater accounted for 915 hospital days (43.18%) 

of 2119 hospital days. Also, for these 20 patients, DRG code 811 (with MCC) was billed less commonly 

(4.4%) than DRG code 812 (96.6%). The average LOS for these 20 patients was 5.61 days while the 

expected was around 3.5 days. At the end of data analysis, we had a preliminary conclusion that 

significant proportion of readmissions were occurring due to these small group of patients and the likely 

cause of the higher DRG code 812 distribution (about 80%).  

Billing and coding teams reviewed sample charts and confirmed appropriate documentation for the level 

of DRG code billed. Also, most of the encounters of the 20 high resource utilizers were reviewed. Most 

of these patients are admitted with SCPC or VOC with no additional diagnostic codes. Also noted was 

that almost all of these patients are receiving intravenous (IV) opioids in the form of PCA pumps or IV 

pushes. All these patients were managed differently by different providers with regards to their pain. 

Some providers used PCA pumps for many days before transitioning to oral opioids while other used IV 

prn pushes with varying frequency and doses before oral transition. Some providers started with PCA 

pumps and transitioned to IV prn pushes while others started with IV prn pushes and then used PCA 

pumps before oral transition. Some of the providers consulted anesthesia pain management while 

others did not. Even when anesthesia pain management was consulted there was variability in 

treatment of pain from the pain consultants. In our medical center, we have multiple resident and 

hospitalist lead teams with frequent team turnovers. Based on our chart review, we concluded providers 

had difficulty in distinguishing patients admitted with chronic pain from sickle cell pain crisis and 

received variable treatment regimens with IV opioids.  

At this point, our team met with anesthesia pain management team and presented reviewed data to get 

their input about the management of acute pain in SCPC and chronic pain management of the 

frequently admitted high resource utilizers. We performed literature review including American Society 

of Hematology 2020 guidelines for sickle cell disease: management of acute and chronic pain. The 

consensus from the guidelines was that non-IV routes of administration can facilitate rapid analgesic 

treatment. There is no recommendation for continuous basal opioid infusion for acute SCPC. Anesthesia 

pain management team agreed to meet frequently to develop a consensus on pain management plan 

for hospitalized patients with SCPC. The goal was to develop a standard order set for all patients 

admitted with sickle cell pain crisis.  

Multiple meetings were held for the development of an order set with standard care pathway for all 

patients with SCPC. Anesthesia pain management team included providers from both adult and pediatric 



divisions. Pediatric and adult hematology groups were involved in these meetings. At the end of these 

meetings a standard care pathway was developed for all patients who are admitted with SCPC including 

high resource utilizers. An order set was built into Epic interface. Our team met with Order set 

committee submitting the proposed standard order set. Two follow up meetings were arranged for 

revisions of the order set.   

The standard order set has two different pathways for each of these two patient groups. First pathway is 

designed for any patient who had 3 or more admissions in the last 90 days or possibly had chronic pain 

(defined as opioids as home medication with morphine milliequivalent (MME) > 60). The second 

pathway for patients who did not meet the criteria of the first group. The order set includes all the basic 

admission orders such as admit to inpatient status, vital signs and basic lab investigations. Additionally, 

the admitting provider will need to choose between one of two pathway options. The standard care 

pathway along with the guidelines is included in the order set as a hyperlink.   

In the first group with frequent admissions or chronic pain the admitting provider will be required to 

start all home medications for pain on admission along with increase in prn home PO opioids by 25%. 

Pain management consultation will be ordered by default for starting ketamine drip for up to 48 hours. 

All patients without contraindication will be started on a scheduled dose of acetaminophen and IV 

ketorolac prn. Patients will undergo urine drug screen and opioid verification using Mississippi 

Prescription monitoring system. With the help of pain management team, the goal is to transition to PO 

opioids by 48 hours. Hematology consultation could be performed on as needed basis. Social worker 

consult will be ordered by default for arranging outpatient appointment with primary care provider for 

close follow up. On discharge, patients could receive 3-day prescription for opioids if needed.  

For the second group of patients, all home opioids (if any) are to be resumed. Patients will be started on 

PCA with hydromorphone for 24 hours. All patients without contraindications will be started on 

scheduled dose of oral acetaminophen and IV ketorolac prn. If pain was not controlled at 24 hours of 

admission, pain management consult could be placed for further titration of medications. If pain was 

adequately controlled at 24 hours, patients will be recommended to be transitioned to PO oxycodone 

and/or subcutaneous hydromorphone. Similar to the other group, hematology can be consulted if 

needed, social worker consult will be ordered by default for arranging outpatient appointment with 

primary care provider and patients will be discharged with 3-day prescription for opioids if needed. 

A health stream module has been created on institutional level to provide education on the difference 

between IV and non-IV routes of opioids administration. 

Current status: 

At this point, the order set is almost ready to go live, pending updates from EPIC team and 

standardization of dose of hydromorphone PCA by the pain management team.  

Patient experience and safety committee has been approached as well. Some of the providers had 

difficult conversations with the patients in the past especially when IV opioids were withheld. In 

anticipation with the change for patients who are not in the agreement the treating provider, a standard 



communication script has been developed along with pediatric hematology team. The core message of 

this script is to provide a safe and consistent plan for the treatment of sickle cell pain.   

 

Next steps:  

A pilot study will be launched in the first phase for 3 months once the order set is live in Epic. The 

current plan is to launch the first phase by July of 2022. During the first phase all the patients with SCPC 

will be admitted to the hospitalist teams.  

Prior to launch of pilot study, all the hospitalists will be educated about the standard pathway and order 

set for SCPC patients. Hospitalists will be educated about the difficult conversations that providers may 

have to have when there is a discrepancy between the opioid demand from chronic pain patients 

especially for IV opioids. All providers will be encouraged to complete health stream module on opioid 

administration. 

Emergency medicine providers will be updated about the launch of the standard pathway with the 

anticipation that patients may be started on ketamine infusion while the patient is still in the emergency 

department. Outpatient providers have already been updated about the standard pathway and will be 

notified about the launch of order set.    

Nursing educators are part of the core team and have been a part of the development of order set. 

Nursing educators will educate nursing staff on each floor about the order set and difficult 

conversations. Director for social workers and case managers are a part of the core team and will help in 

educating the social workers and case managers on arranging timely outpatient appointments.  

Before the launch of the standard pathway, Mississippi Sickle cell foundation will be notified about the 

change in pain management practice at our facility.  

During the monthly multi-disciplinary meetings, the number of admissions, documentation, length of 

stay, DRG codes will be monitored. At the end of three months all the data will be analyzed and 

feedback will be obtained from all providers, nursing staff, pain management team, social workers, MS 

sickle cell foundation and patient experience and safety committee.  

Changes based on the feedback will be incorporated and the second phase of the study will be planned. 

During the second phase, all providers including residents will be educated about the standard care 

pathway and order set along with scripting for difficult conversations.  
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