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Abstract

Low-energy total diet replacement (TDR), when combined with medical monitoring, may 

support preoperative metabolic optimization in selected patients with severe obesity and type 2 

diabetes (T2D). We report the case of a 57-year-old woman with severe obesity, type 2 diabetes, 

chronic prednisone exposure, obstructive sleep apnea, hypertension, and limited mobility who 

enrolled in a medically supervised total diet replacement (TDR) program to improve her candidacy 

for staged arthroplasty. At baseline, her weight was 312 lb (141.5 kg), her body mass index was 

57.1 kg/m
2
, and her hemoglobin A1c was 7.6%. The intensive phase provided approximately 

960 kcal/day through formula-based meal replacement products and included weekly clinical 

visits, medication reconciliation, laboratory surveillance, electrocardiographic monitoring per clinic 

protocol, behavioral support, and perioperative dietary planning coordinated with the orthopedic 

team. Her weight decreased to 222 lb (100.7 kg), representing a 28.8% total body weight loss. 

Hemoglobin A1c decreased to 5.0%; lisinopril and potassium chloride were discontinued at week 

5, and metformin was discontinued at 11 months. Hemoglobin A1c remained below 6.5% for at 

least 3 months after cessation of glucose-lowering therapy, meeting consensus criteria for T2D 

remission. The patient subsequently underwent staged left hip and right knee arthroplasty, with 

uncomplicated wound healing and no documented postoperative infection. This case illustrates 

a medically supervised, interdisciplinary pathway for high-risk arthroplasty candidates while 

emphasizing that findings from a single patient cannot establish causality or determine whether 

the intervention reduced perioperative risk.
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Introduction

Severe obesity is associated with an increased 

risk of complications and greater resource utilization 

after hip and knee arthroplasty, particularly among 

patients with very high body mass index.
1
 Type 2 dia-

betes (T2D) and perioperative hyperglycemia further 

increase the risk of adverse arthroplasty outcomes, 

including periprosthetic joint infection.
2
 Preoperative 

optimization therefore increasingly emphasizes mod-

ifiable metabolic risk factors rather than surgical 

“clearance” alone.
3

Formula-based total diet replacement (TDR) pro-

grams can produce substantial weight loss and gly-

cemic improvement when delivered with structured 

follow-up and medication adjustment.
4,5

 In patients with 

T2D, negative energy balance can improve hepatic 

insulin sensitivity and reduce glycemic burden, provid-

ing a biologic rationale for medication de-escalation 

following marked weight loss.
6 

Consensus criteria 

define T2D remission as a hemoglobin A1c (HbA1c) 

level below 6.5% measured at least 3 months after dis-

continuation of glucose-lowering therapy.
7 

This case 
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describes a medically supervised, low-energy TDR 

pathway used before staged arthroplasty in a high-risk 

patient with severe obesity and T2D. The case was 

prepared in accordance with the CARE guidelines.
8

Case Report

A 57-year-old woman presented to a university- 

affiliated metabolic health clinic seeking medically 

supervised weight loss to improve her candidacy 

for staged arthroplasty. She reported obesity since 

childhood and multiple prior unsuccessful weight loss 

attempts. Severe pain and limited mobility neces-

sitated wheelchair use. Because she was unable 

to stand for height measurement, her height was 

obtained from primary care records. At presentation, 

her weight was 312 lb (141.5 kg), height was 5 ft 2 in 

(157.5 cm), and body mass index was 57.1 kg/m
2
. 

Initial vital signs included a blood pressure of 103/ 

84 mmHg, heart rate of 88 beats/min, and oxygen 

saturation of 96%.

Medical history included T2D, hypertension, sys-

temic lupus erythematosus treated with prednisone 5 mg 

daily, obstructive sleep apnea treated with continuous 

positive airway pressure, seizure disorder, chronic pain, 

bilateral 3+ pitting lower-extremity edema, depression, 

and anxiety. Baseline medications included metformin, 

lisinopril, potassium chloride, prednisone, metoprolol, 

duloxetine, gabapentin, hydroxychloroquine, cycloben-

zaprine, clonazepam, montelukast, estradiol, albuterol, 

and analgesics. A baseline echocardiogram demon-

strated mild concentric left ventricular hypertrophy, 

diastolic dysfunction, mild tricuspid regurgitation, mild 

pulmonary hypertension with an estimated pulmonary 

artery systolic pressure of 34 mmHg, and a left ven-

tricular ejection fraction of 55%–60%.

Baseline HbA1c was 7.6%, with a serum glucose 

level of 85 mg/dL. This apparent discordance was 

interpreted in the context of established T2D and met-

formin use, while acknowledging that HbA1c may be 

misleading in conditions that affect red blood cell turn-

over.
9 

Chronic prednisone exposure was considered 

an additional interpretive factor, as glucocorticoids 

may preferentially increase postprandial glucose 

levels.
10 

Data sources included the clinic program log, 

clinic-ordered laboratory testing, and outside medical 

records obtained with patient consent.

Weight management began on March 12, 2021, 

using OPTIFAST ready-to-drink products and meal 

replacement bars (Nestlé Health Science, Vevey, 

Switzerland). An obesity medicine physician conducted 

the medical assessment, and a registered dietitian 

prescribed the nutrition plan and provided behavioral 

counseling. The program consisted of an intensive 

TDR phase, gradual food reintroduction, and mainte-

nance support. During the intensive phase, approxi-

mately 960 kcal/day was prescribed through six daily 

formula products and bars, with non-starchy vegeta-

bles and broth permitted.

Active TDR monitoring included weekly clinic vis-

its for weight measurement, blood pressure assess-

ment, review of symptoms and tolerability, adherence 

discussions, medication reconciliation, and individ-

ualized behavioral counseling using a structured 

lifestyle curriculum. Counseling addressed planning 

and self-monitoring, coping with lapses, eating away 

from home, communication and social support, and 

confidence-building. Laboratory testing was per-

formed approximately every 2 weeks during active 

TDR, and electrocardiographic surveillance was 

conducted per clinic protocol. The program team 

coordinated perioperative timing with the orthopedic 

team.

Weight decreased to a nadir of 222 lb (100.7 kg) 

on December 23, 2021, corresponding to a 28.8% 

total body weight loss and a body mass index of 

40.6 kg/m
2
. At follow-up on February 12, 2022, weight 

was 233 lb (105.7 kg). Lisinopril and potassium 

chloride were discontinued at week 5. By week 8, 

nebulized albuterol was changed from scheduled to 

as-needed use.

HbA1c decreased to 5.0% on June 25, 2021, 

remained 5.0% on July 9, 2021, and was 5.3% on 

May 13, 2022. Metformin was discontinued on 

February 12, 2022, after glycemic values remained 

in the non-diabetic range. HbA1c remained below 

6.5% for at least 3 months after discontinuation of 

glucose-lowering therapy, meeting consensus crite-

ria for T2D remission. Program records identified no 

hospitalization attributable to the dietary intervention, 
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clinically significant electrolyte abnormalities, symp-

tomatic hypoglycemia, or documented arrhythmias. 

The patient underwent left hip arthroplasty on October 

1, 2021, and right knee arthroplasty on February 18, 

2022. The dietary program was paused for approx-

imately 8 weeks after the hip procedure and subse-

quently resumed with partial meal replacement during 

recovery. Available records indicated uncomplicated 

wound healing and no documented postoperative 

infection after either procedure.

The hip arthroplasty, performed before metformin 

discontinuation, involved a longer operative course, 

extended hospitalization, and perioperative slid-

ing-scale insulin. The knee arthroplasty, performed 

after remission criteria were met, had a standard oper-

ative course, next-day discharge, and no requirement 

for sliding-scale insulin. These procedural differences 

are reported descriptively, as hip and knee arthro-

plasty are not directly comparable. Patient-reported 

outcomes included progression from continuous 

wheelchair dependence to brief standing and ambula-

tion, initiation of water-based exercise, and perceived 

improvements in eating behavior. Key clinical values 

are summarized in Table 1, and the clinical course is 

illustrated in Figure 1.

Discussion

This case describes a medically supervised, 

low-energy TDR pathway used for preoperative opti-

mization in a medically complex patient with severe 

obesity and T2D before staged arthroplasty. The 

patient achieved substantial weight loss, medication 

de-escalation, T2D remission according to consen-

sus criteria, and completion of both planned orthope-

dic procedures. The primary clinical message is that 

rapid diet-induced weight loss in high-risk surgical 

candidates should be treated as a medically man-

aged intervention rather than ordinary dieting. In this 

case, the pathway required a structured dietary pre-

scription, frequent follow-up, laboratory surveillance, 

medication reassessment, behavioral support, and 

communication with the surgical team.

The magnitude of weight loss and glycemic 

improvement observed in this case is consistent with 

findings from prior TDR and total meal replacement 

trials.
4,5

 However, this patient differed from many trial 

participants because of severe mobility limitation, 

chronic prednisone exposure, multiple comorbidities, 

and an active surgical goal. These factors under-

score the importance of close monitoring, particularly 

Table 1. � Key Clinical Characteristics, Selected Laboratory Values, and Medication Status During the Total Diet 
Replacement Pathway

Parameter Baseline/Intake
During Pathway/Nadir or 

Change Point Follow-up/12–14 months
Weight, lb (kg) 312 (141.5) 222 (100.7) 233 (105.7)
Body mass index, kg/m² 57.1 40.6 42.7
Hemoglobin A1c, % 7.6 5.0 5.3
Serum glucose, mg/dL 85 80 82
Potassium, mmol/L 4.3 4.1 4.4
Metformin 500 mg twice daily Discontinued at month 11 Discontinued
Lisinopril 20 mg daily Discontinued at week 5 Discontinued
Potassium chloride 20 mEq daily Discontinued at week 5 Discontinued
Albuterol, nebulized Scheduled As needed by week 8 As needed
Prednisone 5 mg daily 5 mg daily 5 mg daily

Values in the “during pathway / nadir or change point” column represent the lowest documented value, a clinically relevant change point, or a documented medication 
change during active treatment. These values did not necessarily occur on the same date. Follow-up values reflect the latest available documented value during the 
follow-up period. A1c, hemoglobin A1c.
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for adjustment of antihypertensive medications and 

potassium supplementation, glycemic therapy, safety 

symptoms, and perioperative nutritional planning.

This report has important limitations. It describes 

a single patient treated in a structured specialty pro-

gram, and causality cannot be inferred. Complete 

serial laboratory data, objective measures of adher-

ence, and standardized functional outcomes were 

not available. Baseline HbA1c–glucose discordance 

and chronic prednisone use introduce uncertainty in 

the interpretation of glycemic status. Concurrent fac-

tors, including postoperative rehabilitation, changes 

in mobility, altered fluid status, pain control, and tem-

porary dietary interruptions, may have contributed to 

the observed outcomes. The absence of documented 

postoperative infection should not be interpreted as 

evidence that TDR reduced surgical risk.

Conclusions

A medically supervised, formula-based low- 

energy TDR pathway was used as part of preoperative 

optimization before staged arthroplasty in a medically 

complex patient with severe obesity and T2D. This 

case illustrates an interdisciplinary approach involv-

ing clinical monitoring, medication reassessment, 

nutritional and behavioral support, and perioperative 

coordination. Although findings from a single patient 

cannot establish causality, the observed weight 

loss, medication de-escalation, T2D remission, and 

Figure 1.  CARE-style timeline of the clinical course during a medically supervised low-energy total diet replacement 
before staged arthroplasty. The timeline shows baseline evaluation, initiation of TDR, key medication changes, 
hemoglobin A1c improvement, left hip arthroplasty, weight nadir, metformin discontinuation, right knee arthroplasty, 
and follow-up hemoglobin A1c assessment. Body mass index was calculated using height 1.575 m from primary 
care documentation. Percent total body weight loss was calculated as: (baseline weight − follow-up weight) / baseline 
weight × 100. TDR, total diet replacement; BMI, body mass index; HbA1c, hemoglobin A1c; TBWL, total body weight 
loss; ECG, electrocardiogram.
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uncomplicated wound healing support further pro-

spective evaluation of structured TDR pathways in 

selected high-risk surgical candidates.

Additional Information 

Written informed consent was obtained from the 

patient for publication of this case report. Direct iden-

tifiers were omitted, and potentially identifying clinical 

details were limited to those necessary to understand 

the case. This case report was reviewed by the institu-

tional ethics committee and granted exemption from for-

mal Institutional Review Board oversight, in accordance 

with local policies governing single-patient case reports.

The authors declare that no financial support was 

received from any organization for the submitted work 

and that they have no financial relationships or other 

relationships that could appear to have influenced the 

submitted work.
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