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Abstract

BACKGROUND—Patients with alcohol use disorder (AUD) are at an increased risk of 

developing Wernicke’s encephalopathy (WE), a devastating and difficult diagnosis caused by 

thiamine deficiency. Even as AUD is present in up to 25% of hospitalized patients on medical 

floors, appropriate thiamine supplementation in the hospital setting remains inadequate. These 

patients are particularly susceptible to thiamine deficiency and subsequent WE due to both their 

alcohol use and active medical illnesses. The electronic medical record (EMR) has become 

ubiquitous in health care systems and can be used as a tool to improve the care of hospitalized 

patients.
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METHODS—As a quality improvement initiative, we implemented a medication order panel in 

the EMR with autopopulated orders for thiamine dosing to increase the appropriate use of high-

dose parenteral thiamine (HPT) for hospitalized patients with AUD. We conducted a retrospective 

cohort study of all inpatients with AUD who received an Addiction Psychiatry Consult Service 

consult three months before and after the EMR change. We compared the proportion of patients 

receiving HPT prior to consultation (primary outcome) and the length of stay (secondary outcome) 

between the historical control group and the EMR intervention group.

RESULTS—Patients in the EMR intervention group were significantly more likely to receive 

HPT than the historical control group (20.2% vs. 2.7%, p < 0.0001). This difference remained 

statistically significant when adjusted for potential confounders (OR: 9.89, 95% CI: [2.77, 35.34], 

p = 0.0004). There was a trend towards statistical significance that the intervention group had a 

higher likelihood of being prescribed any thiamine (76.6% vs. 64.6%, p = 0.06) and had a shorter 

length of stay (median (IQR): 3.8 (2.4, 7.0) vs. 4.6 (2.9, 7.8) days, p = 0.06).

CONCLUSION—These results indicate that providing autopopulated thiamine order panels for 

patients with AUD can be an effective method for specialty services to increase appropriate care 

practices without additional education or training for providers. Further research should consider 

the clinical outcomes of increasing HPT for patients with AUD.

Keywords

Alcohol use disorder; thiamine deficiency; Wernicke’s encephalopathy; quality improvement; 
electronic medical record; decision support

1. Introduction1

Alcohol use disorder (AUD) is a common diagnosis among hospitalized patients and is 

present in up to 25% of patients on hospital medical floors (Moore et al., 1989; Saitz, 

Freedner, Palfai, Horton, & Samet, 2006; Smothers, Yahr, & Ruhl, 2004). Patients with AUD 

have a 15-80% prevalence of thiamine deficiency (Li, Jacob, Feng, & Kulkarni, 2008; 

Thomson & Marshall, 2006), and have been found to have evidence of Wernicke’s 

encephalopathy (WE) in up to 12.5% of autopsies (Torvik, Lindboe, & Rogde, 1982). WE is 

a neurologic emergency caused by thiamine deficiency (Galvin et al., 2010; Thomson & 

Marshall, 2006) and requires immediate high-dose parenteral thiamine (HPT) replacement to 

prevent or cease permanent neurologic damage (Latt & Dore, 2014). Despite the 

catastrophic consequences of this syndrome, it is a difficult diagnosis to make, especially in 

patients with AUD who may have a variety of other potential causes for neurologic changes. 

Vulnerable populations with AUD continue to suffer from WE and interventions are needed 

for its prevention and treatment.

WE is classically characterized by confusion, ophthalmoplegia, and gait ataxia. It is usually 

diagnosed clinically by using the Caine criteria (Caine, Halliday, Kril, & Harper, 1997), 

which includes the classic WE symptoms and evidence of malnutrition. Although often 

associated with AUD, it may also occur with other medical conditions causing malnutrition 

Abbreviations: APS – Addiction Psychiatry Consultation Service, AUD – Alcohol Use Disorder, EMR – Electronic Medical Record, 
HPT – High-Dose Parenteral Thiamine, WE – Wernicke’s encephalopathy
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(Isenberg-Grzeda et al., 2017; Scalzo, Bowden, Ambrose, Whelan, & Cook, 2015). 

Hospitalized patients with AUD are particularly susceptible to complications from thiamine 

deficiency due to the decreased nutritional intake and impaired metabolism of thiamine that 

accompanies both AUD and medical illnesses (Isenberg-Grzeda, Rahane, DeRosa, Ellis, & 

Nicolson, 2016; Li et al., 2008; Scalzo et al., 2015). Many patients do not receive HPT until 

the neurologic damage has begun or has progressed and never receive a diagnosis of WE 

(Harper, Giles, & Finlay-Jones, 1986; Harper, 1983). Up to 59% of patients with alcohol-

related deaths have been found to have histologically confirmed WE despite no obvious 

macroscopic changes or a prior clinical diagnosis (Naidoo, Bramdev, & Cooper, 1996).

Despite significant advances in understanding and research for AUD, utilization of medical 

treatments for WE is lacking. Even patients who are admitted to the hospital for treatment of 

an alcohol-related illness often do not receive recommended care (Moore et al., 1989). A 

previous study performed at our institution of 217 medical inpatients with AUD found that 

only 1.5% initially received the recommended ≥200mg intravenous/intramuscular (IV/IM) 

thiamine daily, and 17.7% did not initially receive any thiamine at all (Isenberg-Grzeda, 

Chabon, & Nicolson, 2014). Although there have been concerns of anaphylaxis with 

administration of parenteral thiamine, thiamine has been found to be safe with a lower rate 

of allergic reactions than many commonly administered medications, such as penicillin 

(Wrenn, Murphy, & Slovis, 1989).

There is insufficient evidence from clinical studies to establish the optimal dosing and 

frequency of thiamine for the prophylaxis or treatment of WE in patients with AUD (Day, 

Bentham, Callaghan, Kuruvilla, & George, 2013). However, experts and many guidelines 

most commonly recommend that thiamine be given parenterally and at high doses (≥200mg 

daily) as prophylaxis for patients at risk for WE (Galvin et al., 2010; Latt & Dore, 2014), 

with actual treatment of WE requiring parenteral doses of up to 500mg three times daily. 

Physiologic and preclinical studies provide evidence that for treatment of WE, thiamine 

must be given parenterally at high doses in order to promote passive diffusion across the 

blood-brain barrier (Cook, Hallwood, & Thomson, 1998) and bypass the active rate-limited 

process that normally occurs at lower blood concentrations (Butterworth, 1995; Thomson & 

Leevy, 1972).

To encourage timely HPT prescribing, a clinical decision support order panel with 

autopopulated medication orders for patients with AUD was embedded in our EMR at 

Montefiore Medical Center in the Bronx. Our intervention was based on computerized 

decision support, which minimized required clinician effort as this has been shown to 

improve patient care (Kawamoto, Houlihan, Balas, & Lobach, 2005). We hypothesized that 

this intervention would increase the likelihood of HPT being prescribed to patients with 

AUD prior to involvement of specialty consultation. The primary goal of this study was to 

assess the intervention’s effect on HPT prescribing. As a secondary goal, we tested whether 

the intervention had an effect on the length of stay, as a longer length of stay has been 

associated with worse clinical outcomes (Thomas, Guire, & Horvat, 1997).
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2. Material and methods

2.1 Study Population

This study was conducted at Montefiore Medical Center Moses Division, a large urban 

academic medical center that serves as the university hospital for the Albert Einstein College 

of Medicine situated in the Bronx, NY. The EMR medication ordering workflow 

intervention went live on April 30th, 2015 throughout the entire hospital system. The EMR 

intervention group included all AUD patients who received an Addiction Psychiatry 

Consultation Service (APS) consult in the 89 days after the EMR change. The historical 

control comparison group included all AUD patients who received an APS consult in the 89 

days before the EMR change. All patients with AUD who received an APS consult as 

requested by the primary service teams were included, with no exclusion criteria. For 

patients with multiple APS consults during the study period, only the first APS consult of 

the study period was included. There was not a dedicated detoxification unit in the hospital. 

This study was approved by the Albert Einstein College of Medicine Institutional Review 

Board.

The Bronx is New York City’s poorest borough, with 30.3% of its 1.4 million residents 

living below the poverty level and a higher mortality rate per 100,000 than all other counties 

in the city as of 2015 (“Socio-Economic Status and General Health Indicators - Bronx 

County,” 2017). The Bronx also has the highest proportion of adults who are diabetic, obese, 

actively smoke, and have poor mental health of any county in New York State (Robert Wood 

Johnson Foundation, 2014). These health burdens underscore the importance of 

implementing effective preventive treatments for diseases that, if left untreated, could have 

long-term and costly sequelae.

2.2 The EMR Intervention

The intervention was the adoption of an autopopulated order panel in the EMR within the 

usual medication ordering workflow that, when chosen, defaulted an appropriate dosing 

protocol of HPT for patients with AUD (Figure 1). Two pathways with different thiamine 

dosing protocols were created (screenshots in Figure 1B), depending on the presence or 

absence of altered mental status or confusion; both pathways autopopulated orders for HPT. 

This order panel was created in conjunction with Pharmacy Informatics, Inpatient Medicine 

Quality Improvement, and the APS. No additional formal education or training was given 

during the study period. The dosage regimen was created using a synthesis of dosing 

recommendations from the literature and national medical societies (Day et al., 2013; Latt & 

Dore, 2014). As per these guidelines, we considered thiamine orders ≥200mg IV/IM to be 

HPT and thus the optimal effective dose for the treatment or prevention of WE in the 

inpatient setting.

2.3 Data Collection

Data were collected from a retrospective review of the medical record. Participants were 

identified from the patient logs of the APS and all clinical and demographic data were 

obtained via EMR chart review. Race/ethnicity was self-identified in the EMR including the 

categories of Hispanic, non-Hispanic white, non-Hispanic black, non-Hispanic other (Asian 
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and mixed race combined), and declined. Homelessness was a documented demographic 

category in the EMR. Patients designated as “high risk” for WE, as characterized in a similar 

study by Isenberg-Grzeda et al. (2014), were in a state of alcohol intoxication, alcohol 

withdrawal, or delirium tremens during their hospitalization. Medical comorbidity data were 

collected from the medical record via chart review.

2.4 Outcome Measures

The primary outcome measure was the prescription of HPT prior to APS consultation, where 

the effective dose was considered as ≥200mg IV/IM (HPT) in this inpatient setting.

The initial thiamine order status was assessed for each patient and grouped into the 

following categories based on the highest total daily dosing observed before APS 

consultation: none, ≤100mg orally (PO), 200mg PO, 100mg IV/IM, and ≥200mg IV/IM. 

IV/IM dosing was always considered as a higher dose versus PO dosing because of its 

increased bioavailability. Only thiamine dosing ordered prior to APS consultation was 

considered for inclusion in the study.

The secondary outcome measure was length of stay. It was extracted from the electronic 

medical record system using healthcare surveillance software (Clinical Looking Glass; 

Emerging Health Information Technology, Yonkers, NY) and was verified by chart review.

2.5 Statistical Analysis

Wilcoxon rank-sum test (for continuous variables) and Pearson’s chi-square test or Fisher’s 

exact test (for categorical variables) were used to compare patient characteristics between 

the EMR intervention group and the historical control group. Multivariable logistic 

regression was used to assess whether the likelihood of HPT prescription was different 

between the two groups while adjusting for potential confounders such as age, gender, race/

ethnicity, homelessness, high risk status, and comorbidities. Only variables with a significant 

or borderline significant effect on the outcome in the univariable logistic regression analysis 

were included in the multivariable model. All statistical analyses were performed using SAS 

9.4 (SAS Institute Inc., Cary, NC).

3. Results

3.1 Patient characteristics

During the study period from January 31st to July 27th in 2015, the APS performed consults 

for 207 patients who had active AUD. A summary of patient characteristics is displayed in 

Table 1.

For the whole sample, the median (IQR) age was 52 (44, 58) years old. The patients were 

predominantly male (72.5%), and more than half (62.3%) were high risk. The EMR 

intervention group and the historical control group were comparable except for 

cardiovascular comorbidity, where the proportion of this comorbidity was higher in the 

historical control group compared to the EMR intervention group (50.4% vs. 31.9%, p = 

0.007).
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3.2 Primary Outcome: Thiamine Prescribing

As shown in the unadjusted analyses in Table 2, the proportion of patients receiving HPT 

was significantly higher in the EMR intervention group compared to the historical control 

group (20.2% vs. 2.7%, p < 0.0001). There was also a trend towards statistical significance 

that the EMR intervention group was more likely to be prescribed any dose of thiamine 

(versus no thiamine prescribed) compared to the historical control group (76.6% vs. 64.6%, 

p = 0.06).

In the univariable logistic regression analyses (Table 3), we assessed the association of each 

potential confounder from Table 1 with prescription of HPT. High risk status was borderline 

significant versus low risk in increasing the likelihood of prescribing HPT (OR = 3.0, 95% 

CI: [0.98, 9.2], p = 0.055). The total number of comorbidities was associated with a higher 

likelihood of prescribing HPT (OR = 1.38, 95% CI: [1.04, 1.82], p = 0.02). When examining 

each individual comorbidity, hematology/oncology comorbidity and renal comorbidity were 

also associated with a higher likelihood of prescribing HPT (OR = 3.2, 95% CI: [1.23, 8.3], 

p = 0.02; OR = 4.1, 95% CI: [1.48,11.3], p = 0.007, respectively).

Based on these univariable logistic regression model results, two multivariable logistic 

regression models were fitted (Table 4). The main model, Model 1, included group, high 

risk, and total number of comorbidities and Model 2 included group, high risk, hematology/

oncology and renal comorbidities. In both models, the odds of being prescribed HPT was 

higher in the EMR intervention group than in the control group (Model 1: OR = 9.89, 95% 

CI: [2.77, 35.34], p = 0.0004; Model 2: OR = 8.35, 95% CI: [2.31, 30.21], p = 0.001).

As a sensitivity analysis, we further adjusted Models 1 and 2 for cardiovascular comorbidity, 

which was more prevalent in the control group. The likelihood of prescribing HPT remained 

significant in both models (Model 1: OR = 8.83, 95% CI [2.44, 31.96], p = 0.009; Model 2: 

OR = 7.81, 95% CI [2.14, 28.47], p = 0.002) while cardiovascular comorbidity remained 

nonsignificant (Model 1: p = 0.13; Model 2: p = 0.27).

3.3 Secondary Outcome: Length of Stay

As shown in the unadjusted analyses in Table 2, there was a trend towards statistical 

significance that length of stay was shorter in the EMR intervention group compared to the 

historical control (median (IQR): 3.8 (2.4, 7.0) vs. 4.6 (2.9, 7.8), P = 0.06).

4. Discussion

With the near universal adoption of electronic records into healthcare systems, interventions 

leveraging prescriber interaction with the EMR provide new opportunities to improve quality 

of care. Following the creation of an autopopulated order panel designed to increase HPT 

prescribing for inpatients with AUD, we observed a significant increase in the proportion of 

patients receiving HPT from 2.7% of patients to 20.2% of patients. This effect remained 

robust after adjusting for potential confounders. The EMR intervention group also had 

shorter lengths of stay as compared to the historical control group that approached statistical 

significance. In light of the many difficulties and obstacles that patients with AUD face in 

Wai et al. Page 6

J Subst Abuse Treat. Author manuscript; available in PMC 2020 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



accessing high quality care, changing the EMR medication ordering workflow can be an 

effective method for specialty services to improve quality of care.

To date, there are limited studies of methodologies to increase thiamine supplementation for 

hospitalized patients with AUD. A prior clinical study used interventions that required 

educational programing (Day et al., 2010), which increased treatment with parenteral 

thiamine of patients who exhibited clinical features of WE, but decreased prophylaxis 

against WE in patients with AUD. Other studies investigated differences between different 

hospitals with and without specific protocols promoting parenteral thiamine (Day et al., 

2015) or have not yet reported on the effects of their implemented order set (Flynn, 

Macaluso, D’Empaire, & Troutman, 2015). On a larger scale, many countries have increased 

the delivery of oral thiamine supplementation by fortifying their flour with thiamine, leading 

to decreased rates of WE (Harper et al., 1998; Ma & Truswell, 1995).

To our knowledge, this is the first study to examine the effect of EMR modifications alone, 

without a specific educational or training plan, on treatment for patients with a substance use 

disorder. With the shortage of mental health professionals worsening (Kakuma et al., 2011), 

and the even greater shortage of addiction specialists, the conventional consultation model of 

providing care is inadequate. Rates of alcohol-related emergency room visits are increasing 

faster than the rate of overall visits, with rates of thiamine prescriptions declining despite 

more dispensed medications and diagnostic testing for these patients (Mullins, Mazer-

Amirshahi, & Pines, 2016). In order to produce self-sustaining changes, the EMR 

intervention in this study prioritized decreasing the workload stress on the healthcare system 

without a requirement for additional training. Our intervention has similarities but also 

important major differences with the pharmacy-driven interventions of antibiotic 

stewardship programs, which have been widely successful in both improving outcomes and 

cutting costs by better management of antibiotics (Davey et al., 2013; Ostrowsky et al., 

2013). Both initiatives aim to extend the reach of specialty consultation services beyond 

direct patient interaction and to immediately influence medication choice. However, while 

antibiotic stewardship requires large expenses and labor to initiate and maintain, modifying 

the EMR to promote specific prescribing practices requires some effort to initiate, minimal 

work to maintain, and can be easily implemented over large healthcare systems.

Our intervention lacks many of the shortcomings of computerized decision support systems 

identified by Ash, Berg, & Coiera (2004), including excessive use of alerts and reminders. 

The intervention is classified as an “automatic provision of decision support as part of 

clinician workflow,” which Kawamoto et al. (2005) found to be most strongly associated 

with improved clinical outcomes. Additionally, our study is only the first step of a 

traditional, step-wise quality improvement project which relies on multiple interventions and 

review over time to ensure a continued improvement in quality of care (Taylor et al., 2014). 

One possible shortcoming of decision support using autopopulated orders is that it may be 

difficult to keep the content current (for review, see Ash, Sittig, Campbell, Guappone, & 

Dykstra, 2007). However, our approach of using specialty consultation services in creating 

and managing the decision support interventions could aid in keeping interventions up to 

date. Autopopulated orders have recently been shown to be effective to curb medication 

overuse, in contrast to prompts to increase practice adherence. To combat the opioid 
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epidemic, Chiu et al. (2018) recently showed that lowering the default number of opioid pills 

prescribed in the EMR decreased the mean amount of opioids prescribed after surgical 

procedures by over 15%. In contrast, a systematic review by Shojania et al. (2010) found 

that computer prompts only increased adherence to processes of care by a median of 4.2%.

This type of intervention may also be especially useful at encouraging care practices that 

prescribers often forget, or are uncomfortable prescribing because of a lack of specific 

knowledge, such as with buprenorphine (Cunningham, Sohler, McCoy, & Kunins, 2006). In 

light of the current under-utilization of medications for substance use disorders, partially due 

to lack of provider familiarity (Cunningham et al., 2006), changing the EMR workflow is a 

strategy for widespread change that warrants further study.

This study has several limitations. First, we studied a single site with a low amount of 

parenteral thiamine prescribed. It is possible that the increase in HPT resulted from just a 

few clinicians changing their practices, with a majority prescribing as usual. Previous studies 

on primary medical services have shown very different practices and outcomes between 

physicians within the same institution (Southern & Arnsten, 2015; Southern, Bellin, & 

Arnsten, 2011). However, this does not discount the impact that our intervention made on 

prescribing practices on the hospital as a whole.

Second, this study may not have accounted for seasonal changes of admission lengths and 

prescribing practices across the study period. Although we have not seen literature 

specifically on seasonal variations in hospitalized patients with AUD, patients with heart 

failure (Akintoye et al., 2017) and patients admitted to psychiatric units (Federman et al., 

2000) generally have a longer length of stay during wintertime in hospitals in colder 

climates. Cardiovascular comorbidities may have been more frequent in the historical 

control group because it occurred during the winter, when cardiovascular diseases have a 

higher incidence (Fares, 2013). Studies of alcohol related visits in the emergency department 

have not found seasonal differences in presentation rates (Comelli, Lippi, Sanchis-Gomar, 

Turcato, & Cervellin, 2018), although alcohol related visits have been increasing in the 

United States overall (Mullins et al., 2016). An analysis of the time period 1 year before and 

after the EMR changes may have controlled for seasonal changes, although the magnitude of 

our findings suggest that seasonal variations would minimally impact our primary outcome.

Lastly, we only studied patients who had received an APS consult, which is likely a small 

proportion of all hospitalized patients with an AUD diagnosis. It is likely that there were 

many inpatients with an active AUD that did not receive an APS consult. Of note, although 

outcomes were not followed for the non-APS population, they were exposed to the same 

intervention. A follow up study to examine all patients hospitalized with an AUD would 

broaden the scope of this work. Another shortcoming and future area of improvement is 

prompting appropriate HPT prescription at the time of inappropriately low-dose or non-

parenteral thiamine doses.

Improved medical care for alcohol-related disorders can be used as a form of harm-reduction 

to prevent the adverse health effects of AUD as well as to provide a platform to encourage 

treatment-seeking behaviors. Harm reduction efforts for AUD to reduce drinking have been 
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shown to decrease morbidity from alcohol use (Charlet & Heinz, 2017). We hope that 

increasing appropriate thiamine supplementation will increase patients’ positive interactions 

with treatment for AUD, as well as help prevent some of the cognitive impairment seen with 

prolonged alcohol use that makes late-stage treatment more difficult. Further study is needed 

to determine if increasing HPT can shorten the length of stay, but it is possible that early and 

adequate administration can ameliorate the weakness, ataxia, and confusion of thiamine 

deficiency or WE that can keep patients with AUD in hospitals.

5. Conclusions

The adoption of an autopopulated EMR order panel for thiamine supplementation in patients 

with AUD resulted in a significant increase in the prescription of HPT and a trend towards 

statistical significance for decreasing the length of stay. Modifying the EMR can be an 

effective method for specialty services to enhance care practices without requiring direct 

patient care. This may be especially helpful in large health systems or in systems with few 

specialists available. The absence of an educational or training component in our 

intervention is particularly salient given the time and labor costs of such programs and the 

fact that they often do not have a durable impact. Further research is required to consider the 

clinical effects of increasing HPT for patients with AUD in this setting. In light of the many 

difficulties and obstacles that patients with substance use disorders face in accessing high 

quality care, utilizing the functionality of the EMR by embedding medication ordering 

workflows that encourage appropriate prescribing can be a powerful approach to improve 

treatment delivery.
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Highlights

• Thiamine deficiency continues to affect patients with alcohol use disorder

• Most hospitalized patients are not prescribed appropriate thiamine regimens 

for AUD

• Changes to the EMR ordering workflow can be effective in improving care

• EMR edits increased high-dose parenteral thiamine prescribing (≥200mg 

IM/IV)
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Figure 1. 
Schematic and screenshots of the changes to the electronic medical record ordering 

interface.

A: Schematic of the ordering workflow.

* Pathway 1: THIAMINE 500mg IV q8h × 6 doses → THIAMINE 500MG IV daily × 5 

doses → THIAMINE 300mg PO daily × 14 doses

** Pathway 2: THIAMINE 200mg IV daily × 3 doses → THIAMINE 100mg PO daily × 21 

doses

B: Modified screenshots of the EMR intervention workflow. In Step 1, prescribers must 

choose the thiamine order from a list of medication orders. In Step 2, they specify if the 

patient is with or without altered mental status/confusion, and in Step 3, they can view the 

autopopulated orders prior to processing.
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Table 1.

Patient characteristics for the whole sample and for the stratified groups.

All (n=207) Historical control (n=113) EMR intervention (n=94) p-value
a

Age, years, median (IQR) 52 (44, 58) 51 (43, 59) 54 (46, 58) 0.30

Male, n (%) 150 (72.5) 81 (71.7) 69 (73.4) 0.78

Race/ethnicity, n (%) 0.12

 Hispanic 73 (35.3) 42 (37.2) 31 (33.0)

 Non-Hispanic white 37 (17.9) 17 (15.0) 20 (21.3)

 Non-Hispanic black 71 (34.3) 35 (31.0) 36 (38.3)

 Non-Hispanic other 13 (6.3) 11 (9.7) 2 Order options 
added with EMR 
change

 Declined 13 (6.3) 8 (7.1) 5 (5.3)

Homeless, n (%) 18 (8.7) 9 (8.0) 9 (9.6) 0.68

High Risk
b

, n (%)
129 (62.3) 70 (62.0) 59 (62.8) 0.90

Total number of comorbidities, median 
(IQR)

2 (2, 3) 2 (2, 3) 2 (1, 3) 0.73

Comorbidities, n (%)

Cardiovascular 87 (42.0) 57 (50.4) 30 (31.9) 0.007

Gastrointestinal (non-hepatic) 73 (35.3) 40 (35.4) 33 (35.1) 0.97

Hepatic 55 (26.6) 29 (25.7) 26 (27.7) 0.75

Neuro/Psychiatric 69 (33.3) 34 (30.1) 35 (37.2) 0.28

Respiratory 45 (21.7) 27 (23.9) 18 (19.2) 0.41

Metabolic 45 (21.7) 28 (24.8) 17 (18.1) 0.25

Infectious (non-HIV) 39 (18.8) 19 (16.8) 20 (21.3) 0.41

HIV/AIDS 7 (3.4) 5 (4.4) 2 (2.1) 0.46

Hematology/Oncology 36 (17.4) 16 (14.2) 20 (21.3) 0.18

Renal 26 (12.6) 12 (10.6) 14 (14.9) 0.36

Other
c 35 (16.9) 15 (13.3) 20 (21.3) 0.13

a
Wilcoxon rank sum test was used to compare continuous variables while Pearson’s chi-square test or Fisher’s exact test was used to compare 

categorical variables.

b
High Risk was defined as patients who were in a state of alcohol intoxication, alcohol withdrawal, or delirium tremens during their 

hospitalization.

c
Other types of comorbidities included urologic, endocrine, trauma, rhabdomyolysis, dermatologic, and arthritic.
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Table 2.

Thiamine dosage and length of stay.

All (n=207) Historical control (n=113) EMR intervention (n=94) p-value
a

Thiamine Dosage, n (%) 0.0003

 ≥200mg IM/IV (HPT) 22 (10.6) 3 (2.7) 19 (20.2) <.0001

 100mg IM/IV 37 (17.9) 19 (16.8) 18 (19.2) 0.66

 200mg PO 1 (0.5) 1 (0.9) 0 1.00

 ≤100mg PO 85 (41.1) 50 (44.3) 35 (37.2) 0.31

 None 62 (30.0) 40 (35.4) 22 (23.4) 0.06

Length of stay, days, median (IQR) 4.1 (2.6, 7.7) 4.6 (2.9, 7.8) 3.8 (2.4, 7.0) 0.06

EMR = electronic medical record, HPT = high-dose parenteral thiamine

a
P-value comparing historical control to EMR intervention group (bold indicates p<0.05).
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Table 3.

Univariate analyses for the outcome: “≥200mg IM/IV” vs. other dosage.

p-value* Odds Ratio (95% CI)

EMR intervention vs. control 0.0005 9.29 (2.66, 32.50)

Age, years 0.85 1.004 (0.965, 1.044)

Male vs. female 0.98 1.015 (0.38, 2.74)

Race/ethnicity 0.58

Hispanic vs non-Hispanic white 0.47 1.57 (0.30, 8.17)

Non-Hispanic black vs non-Hispanic white 0.45 2.87 (0.59, 13.84)

Non-Hispanic other vs non-Hispanic white 0.55 3.18 (0.40, 25.31)

Declined vs non-Hispanic white 0.55 3.18 (0.40, 25.31)

Homeless 0.94 1.06 (0.23, 4.93)

High Risk 0.055 3.00 (0.98, 9.22)

Comorbidities

Total number of comorbidities 0.02 1.38 (1.04, 1.82)

 Cardiovascular 0.14 0.48 (0.18, 1.29)

 Gastrointestinal 0.56 1.31 (0.53, 3.23)

 Hepatic 0.11 2.09 (0.84, 5.21)

 Neuro/Psychiatric 0.87 0.93 (0.36, 2.39)

 Respiratory 0.91 1.066 (0.371, 3.067)

 Metabolic 0.67 0.78 (0.25, 2.44)

 Infectious 0.11 2.23 (0.84, 5.91)

 Hepatic 0.11 2.09 (0.84, 5.21)

 HIV/AIDS 1.00 NA

 Hematology/Oncology 0.02 3.21 (1.23, 8.35)

 Renal 0.007 4.08 (1.48, 11.25)

 Other 0.18 2.02 (0.73, 5.59)

OR = Odds Ratio, CI = Confidence Interval

NA = Not available. All 7 patients with HIV/AIDS did not get the ≥200mg dosage and OR could not be estimated using logistic regression. This P-
value is from Fisher’s exact test.

*
Bold indicates p<0.05.
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Table 4.

Multivariable logistic regression results.

Model 1

Variable OR 95% CI p-value

EMR intervention vs. control 9.89 2.77-35.34 0.0004

High risk vs. low risk 3.20 0.99-10.34 0.052

Total number of comorbidities 1.41 1.03-1.92 0.03

Model 2

Variable OR 95% CI p-value

EMR intervention vs. control 8.35 2.31-30.21 0.001

High risk vs. low risk 4.38 1.24-15.45 0.02

Hematology/Oncology 2.41 0.79-7.35 0.12

Renal 4.93 1.41-17.22 0.01

OR = Odds Ratio, CI = Confidence Interval
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