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Sweet 452 km – a report on the 
first type 1 diabetes patient to 
finish Double Ironman, a 30-
hour endurance triathlon race

Scientific research of type 1 diabetes patients is often limit-
ed by ethical or technical reasons. Therefore, when people 
with diabetes decide to push their own limits and stretch 
the limits of our knowledge on their own, we can just ob-
serve and try to alleviate possible dangers. Here we would 
like to present a case of the first type 1 diabetes patient 
to safely complete the Double Ironman triathlon race. The 
race consisted of consecutive 7.6 km of swimming, 360 km 
of cycling, and 84.4 km of running.

History and examination

The 27-year old patient has suffered from type 1 dia-
betes from his 6th year and used various insulin forms: 
Homologue+Homorap combination from age 6 to 
11 years, Actrapid+Insulatard from age 9 to 21, and 
Novorapid+Lantus from the age of 22 till present. Before 
he started to compete in triathlons 3 years ago, the patient 
had had a history of obesity and badly regulated blood 
glucose level and calorie intake with frequent episodes of 
hypoglycemia.

After having entered a structured swimming, cycling, and 
running program he finished shorter triathlon distances 
and after 2 years in training completed the Ironman triath-
lon (3.8 km swimming, 180 km cycling, and 42.2 km run-
ning). This resulted not only in athletic achievement but 
also helped him to maintain normal body mass index, regu-
late blood glucose, and terminate hypoglycemic episodes. 
The usual insulin application was 25-30 IU/d administered 
by an insulin pen depending on calorie intake and train-
ing. The patient trained 2 hours on weekdays and up to 10 
hours on weekend. The next goal was Double Ironman.

The race report

During the 30 hours of race, blood glucose, calorie, and 
fluid intake were measured and insulin was applied. Com-

plete blood count, and metabolic and biochemical pa-
rameters were measured 1 hour before the race, as 

well as 1 hour, 24 hours, and 7 days after the race. The race 
started at 16:00 with swimming. The air temperature was 
29°C and the water temperature was 24°C. The cycling por-
tion started at 19:27 and lasted until 10:15 next day, the 
air temperature staying around 20°C. The running portion 
started at 10:15 and finished at 21:10. During the day, the air 
temperature rose up to 35°C. Since scientific investigation 
had only secondary importance, measurements of blood 
glucose were taken at athlete’s will, 46 times. Blood glucose 
was measured approximately every 30 minutes during the 
swimming segment and every 45 to 90 minutes during cy-
cling and running. During swimming, higher levels of blood 
glucose were maintained to avoid hypoglycemia (Figure 1). 
Calorie intake during the entire 29 hours and 15 minutes of 
racing was approximately 16 000 kcal in various foods and 
fluids, while the fluid intake was 23 L in the form of isotonic 
drinks, water, and sweetened beverages. During the race, 
only 18 IU of Novorapid was applied, primarily after hyper-
glycemic episodes during transition stops between swim-
ming-cycling and cycling-running portions.

All the blood parameters 1 hour before the race were with-
in the reference range. HbA1C measurement 2 days before 
the race was 5.5. One hour after the finish several param-
eters were elevated: leukocytes were 14.5 × 109, bilirubin 
23.3 µmol/L, urea 8.9 mmol/L, creatinine 110 µmol/L, CRP 

Figure 1. Blood glucose during the race.
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18.1 mg/L, AST 146 IU/L, and CK 3234 IU/L. After 24 hours, 
only some parameters remained elevated: CRP was 14.5 
mg/L, AST 197 IU/L, and CK 2479 IU/L. After 7 days, all the 
parameters were again within the reference range. The pa-
rameters were similar to those in a healthy person endur-
ing a similar race.

Conclusions

Although our patient showed that it was possible for a per-
son with type 1 diabetes to participate in such a strenu-
ous and long lasting event, we would not go so far as to 
conclude that ultra-endurance events and extreme physi-
ological conditions are generally safe for people suffering 
from diabetes. Also, there is a lack of data about long-term 
consequences of such participation. There are only few re-
ports on diabetes type 1 patients participating in endur-
ance events. Most report participation in shorter races 
such as marathons (1-3) and emphasize dangers of hypo-
glycemia (4-7).

Despite dangers and obstacles, the potential benefit for a 
person with type 1 diabetes involved in endurance sports 
could be considerable. Athletes maintain a healthy life-
style, closely monitor their blood glucose status, and serve 
as motivation for other people living with diabetes to in-
volve in regular moderate exercise.

References
1	 Cauza E, Hanusch-Enserer U, Strasser B, Ludvik B, Kostner K, Dunky 

A, et al. Continuous glucose monitoring in diabetic long distance 

runners. Int J Sports Med. 2005;26:774-80. Medline:16237624 

doi:10.1055/s-2004-830561

2	G rimm JJ, Muchnick S. Type I diabetes and marathon running. 

Diabetes Care. 1993;16:1624. Medline:8299461

3	 Hartvig Jensen T, Darre E, Holmich P, Jahnsen F. Insulin-dependent 

diabetes mellitus and marathon running. Br J Sports Med. 

1987;21:51-2. Medline:3580734 doi:10.1136/bjsm.21.1.51-a

4	M urillo S, Brugnara L, Novials A. One year follow-up in a group 

of half-marathon runners with type-1 diabetes treated with 

insulin analogues. J Sports Med Phys Fitness. 2010;50:506-10. 

Medline:21178938

5	G raveling AJ, Frier BM. Risks of marathon running and 

hypoglycaemia in Type 1 diabetes. Diabet Med. 2010;27:585-8. 

Medline:20536956 doi:10.1111/j.1464-5491.2010.02969.x

6	D evadoss M, Kennedy L, Herbold N. Endurance athletes and type 

1 diabetes. Diabetes Educ. 2011;37:193-207. Medline:21325065 

doi:10.1177/0145721710395782

7	 Boehncke S, Poettgen K, Maser-Gluth C, Reusch J, Boehncke WH, 

Badenhoop K. Endurance capabilities of triathlon competitors with 

type 1 diabetes mellitus. Dtsch Med Wochenschr. 2009;134:677-82. 

Medline:19319767 doi:10.1055/s-0029-1208104

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16237624&dopt=Abstract
http://dx.doi.org/10.1055/s-2004-830561
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8299461&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3580734&dopt=Abstract
http://dx.doi.org/10.1136/bjsm.21.1.51-a
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21178938&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21178938&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20536956&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20536956&dopt=Abstract
http://dx.doi.org/10.1111/j.1464-5491.2010.02969.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21325065&dopt=Abstract
http://dx.doi.org/10.1177/0145721710395782
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19319767&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19319767&dopt=Abstract
http://dx.doi.org/10.1055/s-0029-1208104

