
This is an Open Access article distributed under the terms of the Creative Commons 
Attribution Non-Commercial License (https://creativecommons.org/licenses/by-nc/4.0/) 
which permits unrestricted non-commercial use, distribution, and reproduction in any 
medium, provided the original work is properly cited.

Copyright © 2022 Korean Diabetes Association https://e-dmj.org

D I A B E T E S  &  M E T A B O L I S M  J O U R N A L

Asymptomatic Hypoglycemia after Metabolic Surgery: 
New Insights from Perioperative Continuous Glucose 
Monitoring
Sang-Man Jin
Division of Endocrinology and Metabolism, Department of Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Corresponding author: Sang-Man Jin  https://orcid.org/0000-0001-5929-3627
Division of Endocrinology and Metabolism, Department of Medicine, Samsung Medical 
Center, Sungkyunkwan University School of Medicine, 81 Irwon-ro, Gangnam-gu, Seoul 
06351, Korea
E-mail: sangman.jin@samsung.com

Continuous glucose monitoring (CGM) has revolutionized the 
management of diabetes requiring intensive insulin therapy. In 
the last decade, the indications of CGM have expanded to vari-
ous areas, including but not limited to non-intensive insulin 
therapy [1], behavioral modification in type 2 diabetes mellitus 
[2], and in-hospital glucose monitoring during the coronavirus 
disease 2019 (COVID-19) pandemic [3].

 The role of CGM in perioperative management of metabolic 
surgery, which has a profound and immediate impact on glu-
cose metabolism even before weight loss occurs, has been ex-
tensively investigated. After metabolic surgery, particularly 
Roux-en-Y gastric bypass (RYGB), accelerated absorption of 
nutrients with increased secretion of incretin and insulin are 
believed to result in postbariatric hypoglycemia (PBH) [4,5]. 
Recently, it has been reported that asymptomatic hypoglyce-
mia, which predominantly occurs during the nighttime, is rel-
atively common after sleeve gastrectomy (SG). Greater glyce-
mic variability and symptomatic hypoglycemia, which are of-
ten post-prandial, characterize glycemic patterns after RYGB 
[6]. In addition to the post-prandial changes, patients with 
PBH after RYGB also showed higher glycemic variability and 
increased time below range (TBR, <70 mg/dL) compared to 
healthy controls at night, indicating additional pathophysio-
logic mechanisms beyond prandial changes [7]. 

In this issue of Diabetes and Metabolism Journal, Kim et al. 
[8] reported the standardized core CGM metrics obtained by 
intermittently scanned CGM (isCGM) during the periopera-

tive period of metabolic surgery. The study identified improve-
ments of mean glucose and glycemic variability and increase of 
hypoglycemia after metabolic surgery [8]. In this study [8], 
standardized core CGM metrics of three days before and three 
days after surgery were analyzed. The majority of participants 
underwent laparoscopic SG with duodenojejunal bypass (50%) 
or laparoscopic SG alone (30%). Improvement of mean glu-
cose and glycemic variability appeared immediately after the 
surgery, reaching steady state at 3 days after the metabolic sur-
gery. The TBR (<70 or 54 mg/dL) was significantly increased 
and time above range (>250 or 180 mg/dL) was significantly 
decreased after surgery. This resulted in a non-significant de-
crease in time in range (TIR, 70 to 180 mg/dL) in those with 
baseline glycosylated hemoglobin (HbA1c) <8.0% (85.0% to 
78.7%, n=13) and a significantly increased TIR in those with 
baseline HbA1c ≥8.0% (50.9% to 90.4%, n=7). It should be 
noted that the participants in this study would not have had a 
profoundly increased risk of severe hypoglycemia such as that 
in people with type 1 diabetes mellitus or long-standing type 2 
diabetes mellitus at baseline. Although only one individual ex-
perienced symptomatic hypoglycemia, the authors were able 
to detect rapid glycemic changes by isCGM during the periop-
erative period and discontinued insulin and oral glucose low-
ering drugs proactively.

Importantly, an overall increase in TBR <54 mg/dL from 
0.4%±1.1% to 3.9%±8.1%, which further increased during the 
night (0.1%±0.5% to 10.2%±21.0%), highlights the impor-
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tance of proactive management to prevent hypoglycemia in 
the postoperative period of metabolic surgery, even when the 
patients do not complain of symptoms of hypoglycemia. In-
crease in TBR <54 mg/dL was more prominent when baseline 
HbA1c was <8.0%, reaching 6.5% after metabolic surgery, in-
dicating the need for a high index of suspicion for PBH in such 
cases.

Lack of symptomatic hypoglycemia in all but one study par-
ticipant in this study despite the marked increase in TBR <54 
mg/dL is an interesting finding. Given the baseline clinical 
characteristics, it is unlikely that the study participants had im-
paired awareness of hypoglycemia at baseline. A recent meta-
analysis on the rate of PBH concluded that it is more prevalent 
than currently believed and is comparable after RYGB and SG, 
although glucose variability is higher after RYGB [9]. Given 
that majority of the participants in Kim et al.’s study underwent 
SG [8], it could be expected that the asymptomatic nocturnal 
pattern of PBH, which is less symptomatic than the postpran-
dial PBH frequently observed after RYGB [6], would be the 
dominant type of PBH in the study population. With a lower 
amplitude of glucose excursions, the nocturnal patterned PBH 
in SG would cause less symptomatic hypoglycemia.

An alternative explanation for the lack of symptomatic hy-
poglycemia in the vast majority of participants in Kim et al. [8] 
is the use of the first generation of isCGM devices, which could 
have been less accurate than the latest devices. However, the 
reported accuracy of the device based on Clarke error grid 
analysis, in which 99.4% of glucose values were in zones A and 
B, indicates that the accuracy of the device was not a major in-
fluence on the study results.

Therefore, the substantial increase in nocturnal TBR <54 
mg/dL despite the lack of symptoms of hypoglycemia in Kim 
et al.’s study is consistent with a recent study revealing differen-
tial patterns of PBH according to type of metabolic surgery [6]. 
Given the increased all-cause mortality and major adverse car-
diovascular events with clinically significant (level 2) hypogly-
cemia [10], the results of Kim et al. [8] highlight the impor-
tance of early detection of clinically significant but asymptom-
atic PBH by CGM, especially in patients who undergo SG. 

CONFLICTS OF INTEREST

No potential conflict of interest relevant to this article was re-
ported.

REFERENCES

1. Martens T, Beck RW, Bailey R, Ruedy KJ, Calhoun P, Peters AL, 
et al. Effect of continuous glucose monitoring on glycemic con-
trol in patients with type 2 diabetes treated with basal insulin: a 
randomized clinical trial. JAMA 2021;325:2262-72.

2. Choe HJ, Rhee EJ, Won JC, Park KS, Lee WY, Cho YM. Effects 
of patient-driven lifestyle modification using intermittently 
scanned continuous glucose monitoring in patients with type 2 
diabetes: results from the randomized open-label PDF study. 
Diabetes Care 2022 Aug 19 [Epub]. https://doi.org/10.2337/
dc22-0764.

3. Gothong C, Singh LG, Satyarengga M, Spanakis EK. Continu-
ous glucose monitoring in the hospital: an update in the era of 
COVID-19. Curr Opin Endocrinol Diabetes Obes 2022;29:1-9.

4. Salehi M, Vella A, McLaughlin T, Patti ME. Hypoglycemia after 
gastric bypass surgery: current concepts and controversies. J 
Clin Endocrinol Metab 2018;103:2815-26. 

5. Kefurt R, Langer FB, Schindler K, Shakeri-Leidenmuhler S, 
Ludvik B, Prager G. Hypoglycemia after Roux-En-Y gastric 
bypass: detection rates of continuous glucose monitoring 
(CGM) versus mixed meal test. Surg Obes Relat Dis 2015;11: 
564-9.

6. Lupoli R, Lembo E, Ciciola P, Schiavo L, Pilone V, Capaldo B. 
Continuous glucose monitoring in subjects undergoing bariat-
ric surgery: diurnal and nocturnal glycemic patterns. Nutr 
Metab Cardiovasc Dis 2020;30:1954-60.

7. Lee D, Dreyfuss JM, Sheehan A, Puleio A, Mulla CM, Patti ME. 
Glycemic patterns are distinct in post-bariatric hypoglycemia 
after gastric bypass (PBH-RYGB). J Clin Endocrinol Metab 
2021;106:2291-303.

8. Kim K, Choi SH, Jang HC, Park YS, Oh TJ. Glucose profiles as-
sessed by intermittently scanned continuous glucose monitor-
ing system during the perioperative period of metabolic sur-
gery. Diabetes Metab J 2022;46:713-21. 

9. Lupoli R, Lembo E, Rainone C, Schiavo L, Iannelli A, Di 
Minno MND, et al. Rate of post-bariatric hypoglycemia using 
continuous glucose monitoring: a meta-analysis of literature 
studies. Nutr Metab Cardiovasc Dis 2022;32:32-9. 

10. Battelino T, Danne T, Bergenstal RM, Amiel SA, Beck R, Bies-
ter T, et al. Clinical targets for continuous glucose monitoring 
data interpretation: recommendations from the international 
consensus on time in range. Diabetes Care 2019;42:1593-603. 


