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Meta-Analysis of the Efficacy and Safety of Needle-free Syringes and Insulin
Pens for Insulin Injection to Treat Diabetes Mellitus

Shang Jie, Dong Min, Ren Yun (General Hospital of Tianjin Medical University, Tianjin 300052, China)

Abstract Objective: To systematically evaluate the efficacy and safety of needle-free syringes and insulin pens
for insulin injection to treat diabetes mellitus. Methods: According to inclusion and exclusion criteria, prospective
cohort studies of needle-free syringes and insulin pens were retrieved by computer. After the quality of the included
literature was evaluated and extracted, meta-analysis was carried out by using Rev Man 5.3. Results: A total of 8
eligible articles were included according to the inclusion and exclusion criteria, covering 466 patients and 8 studies
with NOS scores greater than 8 points. The results of the meta-analysis showed that the needle-free syringe group
was superior to the insulin pen group in reducing HbAlc levels [MD = -1.05, 95% CI (-1.88, -0.22), P =0.01]. The
needle-free syringe group was superior to the insulin pen group in reducing the FBG, 2h BG after breakfast and
2h PG [MD = -1.37, 95% CI (-1.82, -0.92), P <0.00001; MD = -1.14, 95% CI (-1.49,- 0.78), P < 0.00001;
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MD = -2.26, 95% CI (-3.04, -1.48), P <0.00001]. In terms of safety, there was no significant difference in the
incidence of hypoglycemia, post-injection pain, and bleeding/ecchymosis between the needle-free syringe group
and the insulin pen group [RR = 0.30, 95% CI (0.08, 1.06), P = 0.06; RR = 0.33, 95% CI (0.07, 1.58), P = 0.17;
RR =0.39, 95% CI (0.01, 19.86), P = 0.64], but the incidence of redness and induration after injection of the
needle-free syringe group was less than that of the insulin pen group [RR = 0.26, 95% CI (0.08, 0.82), P = 0.02].

Conclusion: Injection of insulin with a needle-free syringe can improve the efficacy and reduce the incidence of

redness and induration.
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