UNIVERSITY of WASHINGTON
SCHOOL OF PUBLIC HEALTH

Chrononutrition and Continuous Glucose Monitoring in Type 2 Diabetes: a Case Study

N Aimee Allen, MS candidate and Dietetic Intern
Preceptor: Karen Munger, MS, RD, CDCES, UW Medicine Diabetes Institute & Northwest Kidney Stone Center

BETTER GLYCEMIC CONTROL Best & \Worst Dagg; before and after RD visit MANAGEM ENT & OUTCOME HDAc before and after CGM initiation

Chrononutrition and continuous o W Lifestyle adjustment recommendations:
glU Cose monitor (CGM) Use ShOW " E::zose | 72"301 250 207 212 203 202 216 262 264 267 270 287 310 334 331 322 287 248 216 240 275 345 346 318 Eat every 2-4 hours to prevent gluconeogeneSiS

] ] ] ) . Min 252 204 195 188 192 135. 174 209 230 252 241 271 282 298 302 287 246 193 189 213 248 282 258 247 from Occurnng and ra|S|ng blood glucose once ;%
promise in improving glgcemlc control FRMar29 R RN glycogen stores are depleted.
in patients with type 2 diabetes. o . Use the CGM app to watch for patterns after foods
Co-ingestion of a protein or fat- s 15 5 0 0 010 s e e s o e e o] 110 NEAS,
containing food with a carbohydrate Sest dave: the bationt besan o og f ;j oM aon Th Pair each carbohydrate food with a protein food.

‘ est days. (ne patient began to log Toods in the app. there 5 5 8NN ®®2 2389222888 80 83 8 8 8 3 8RR R8BS

food can delay time to peak glucose and were 12 fewer hours in which blood glucose exceeded 250 mg/dL Observe effects on blood glucose from varying food S§3§3§3§§333§ss5§3§§55§§6§35:8:5:%8
lower overall postprandial glucose rise." ggfg}:be“ day after the RD visit as compared'to the best day orders: protein and non-starchy vegetable first and

3 Eating protein foods and non-starchy carbohydrate last should facilitate the best response.

vegetables before carbohyd rate foods \,\R’“‘* A rise of 40 mg/dL is the goal from pre- to DISCUSSION & CONCLUSION

results in the slowest glucose rise.! CGM e mEEs e s E s e s EEEsEEssss == postprandial glucose level. 50 mg/dL is okay. 70

use can reduce hypoglycemic episodes,* TEmmmmmmmmmmmmEIEEEEEEEE mg/dL or more: adjustment is needed. All measured metrics for this patient’s glycemic control
: : : : Tillge T i T T T t glucose variability improved in the two weeks
improve A1C, and improve time in L - - - except | . .

P C L P : o~ \ Period overviews with 2 hour means following the appointment with the RD. Using the app to
range (TIR), which indicates the e LT e B 0 W G ooy A f — observe trends demonstrated how foods affected blood
pe rce ntage Of tl me bIOOd gl ucose Was Min 230 212 196 195 163 145 132 138 154 154 153 176 212 235 247 272 280 277 321 319 326 250 178 136 # Gucose mJ ks e - - - - : i : i : e : i - e - = | glucose. A decrease |n A1 C (Or GM') Of 2.1 percentage
within 70-180 me/dL.47 | =t N\ points is clinically significant and results in decreased risk

g Worst days: even th.ough both examples demonstrate elevated s | of many common complications of diabetes,6 compared
glucose, there are still three fewer hours spent above 250 : : : : L. ,
mg/dL and fewer rapid rises. Time in range was substantially - with non-insulin diabetes medications which reduce A1C
improved in the second graph. [ 8- by <1.24 percentage points.?
CASE PRESENTATION - While not seen in this case, research demonstrates the
Notable Differences n]  [orme -2 N SR S S B = benefits of CGM use in improvement of glycemic control
- e and in providing new insight into glucose trends.
~The patient is a 55-year-old male who was > TIR increased by 41 percentage points Bl = = e w wlw =~ D = The role of the diabetes educator combines the
diagnosed with type 2 diabetes at age 41. N E - ; der’ fossi | role in additi g .
Comorbidities included hypertension, hyperlipidemia, * This is more than 9 fewer hours spent each day s | provider’s protessional role in addition to educating on
and obstructive sleep apnea. Medications included between 70 and 180 mg/dL : medlcr?tlons, calculating insulin dC_)Sk']ng. and 'nSU“E tOI
metformin, glargine, and Moujaro. Prior to the > Average glucose decreased by 87 mg/dL (30%) = | ;arbo ydrat_e ratios, and aiding with diabetes technology
appointment, the patient’s TIR was 4% and the glucose , s, — like CGM or insulin pumps.
management indicator, an estimate of A1C, was > GMI (an SIS of A1C) decreased by 2.1 .11 | _ ] _ Combining CGM and nutrition counseling improves
10.2%. This aligns closely with the true A1C, which was percentage points s - glycemic management. Diabetes treatment requires an
10.4%. The patient’s physical activity was low, and he > There were 12 fewer hours each day in which the pui oS SRS S S S S 1Rk St interdisciplinary approach to support patients in their

reported eating mostly packaged and prepared foods.

glycemic goals.
Irregular meal patterns and varied carbohydrate

patient’s blood glucose was higher than 250 mg/dL

Perhaps the most impressive improvement is shown above: the

g g References
|nta ke Were ||ke|y Cont”butors tO the hlgh blOOd > The number Of hours In WhICh the mean Was number Of hours Where the mean glucose Was over 300 mg/dl— 1.Sun L, Ggh H!, Govipdharajulu P, Leow MKS, HenryCJ: Postprar?dialglucose, insulin and incret!n respon;esdifferbytestmeal
d d f 1 O h d t O h | h th macronutrient ingestion sequence (PATTERN study). Clin Nutr Edinb Scotl. 2020;39(3):950-957. doi:10.1016/j.clnu.2019.04.001

| re ate r t h an 3 OO m /d I_ fe I I fro m 10 h ours er d ad to ecrease rom ours pe r ay O , WNI e nours wi mean 2. Henry CJ, Kaur B, Quek RYC. Chrononutrition in the management of diabetes. Nutr Diabetes. 2020;10(1):6. doi:10.1038/s41387-020-0109-6

g U CO Se . g g p y I 250 /d I_ d h : h I : ht d b d d 3. Oberoi A, Giezenaar C, Rigda RS, et al. Effects of co-ingesting glucose and whey protein on blood glucose, plasma insulin and glucagon
0 g ucose over mg pe r ay ( Ig Ig ed a Ove) ecrease concentrations, and gastric emptying, in older men with and without type 2 diabetes. Diabetes Obes Metab. 2023;25(5):1321-1330.
141 : Te~e 11 1 1 ' ¢ from 1 6 to JUSt 6 io}l(';?t';: ,10‘1/(32211'(::1ng|\?| Moffet HH, Gilliam LK, Dlott R. Association of Real-time Continuous Glucose Monitoring With Glycemic Control and

| n Itl a | d I ag n O S I S o P hyS I Ca | I n a CtIVIty re | ate d tO Acute Meta{bolic Events Among Patients With Insulin-Treated Diabetes. JAMA 2021;325(22):2273-2284. doi:10.10%1/jama.)2/021.6530

. . 17} 5. Aleppo G, Beck RW, Bailey R, et al. The Effect of Discontinuing Continuous Glucose Monitoring in Adults With Type 2 Diabetes Treated

b U Sy | Ife Styl e a S eVI d e n Ce d by Se |f' re p O rt. With Basal Insulin. Diabetes Care. 2021;44(12):2729-2737. d0i:10.2337/dc21-1304

6. Beck RW, Riddlesworth TD, Ruedy K, et al. Continuous Glucose Monitoring Versus Usual Care in Patients With Type 2 Diabetes Receiving
Multiple Daily Insulin Injections: A Randomized Trial. Ann /ntern Med. 2017;167(6):365-374. doi:10.7326/M16-2855
7. Martens T, Beck RW, Bailey R, et al. Effect of Continuous Glucose Monitoring on Glycemic Control in Patients With Type 2 Diabetes
Treated With Basal Insulin: A Randomized Clinical Trial. JAMA 2021;325(22):2262-2272. doi:10.1001/jama.2021.7444
8. Feingold KR. Oral and Injectable (Non-Insulin) Pharmacological Agents for the Treatment of Type 2 Diabetes. In: Feingold KR, Anawalt B,
Blackman MR, et al., eds. Endotext. MDText.com, Inc.; 2000. Accessed May 5, 2024. http://www.ncbi.nlm.nih.gov/books/NBK279141/



	Chrononutrition and Continuous Glucose Monitoring in Type 2 Diabetes: a Case Study

