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RESUMEN 
Objetivo: Determinar si las alteraciones de la gasometría arterial están 

asociadas a retinopatía en prematuros de muy bajo peso al nacer. Métodos: 

Estudio observacional, analítico, retrospectivo y longitudinal, diseño casos y 

controles. Se revisaron historias clínicas de prematuros nacidos en el Hospital 

Belén de Trujillo (2013-2017). La asociación entre cada alteración de la 

gasometría arterial y la retinopatía se evaluó con el test chi-cuadrado y para el 

ajuste al efecto de las restantes alteraciones, se usó el análisis multivariado de 

regresión logística. Resultados: : Fueron 49 casos y 147 controles. La 

hiperoxemia, la edad gestacional < 28 semanas, el peso al nacer < 1 000 gramos, 

la reanimación, la intubación, el Apgar < 7 al minuto y la ventilación mecánica 

estuvieron asociados a ROP (p<0,05). El nacimiento vía cesárea fue un factor 

protector de ROP (p<0,05). En el análisis multivariado, el único coeficiente 

significativo asociado a ROP fue la edad gestacional < 28 semanas con OR= 7,34. 

Conclusión: La hiperoxemia es la alteración gasométrica asociada a ROP, pero 

el factor que influye significativamente en la estimación de esta enfermedad es 

la edad gestacional < 28 semanas, la cual incrementa 7,34 veces el riesgo. 

 
Palabras Clave: Retinopatía de la prematuridad, pretérmino, hiperoxia, 
hipoxia, acidosis. (Fuente: DeCS BIREME). 
 
 
 
 
 
 
 

SUMMARY 
Objetive: To determine if arterial blood gas alterations are associated with 

retinopathy in very low birth weight premature infants. Methods: 

Observational, analytical, retrospective and longitudinal study, design of cases 

and controls. Medical records of premature infants born at the Hospital Belén 

de Trujillo (2013-2017) were reviewed. The association between each 

alteration in arterial blood gas and ROP was evaluated with the chi-square test 

and multivariate logistic regression analysis was used to adjust for the effect of 

the remaining alterations. Results: There were 49 cases and 147 controls. 

Hyperoxemia, gestational age <28 weeks, birth weight <1 000 grams, 

resuscitation, intubation, apgar <7 at minute, and mechanical ventilation were 

associated with ROP (p <0,05). Cesarean delivery was a protective factor for 

ROP (p <0,05). In the multivariate analysis, the only significant coefficient 

associated with ROP was gestational age <28 weeks with OR = 7,34. 

Conclusion: Hyperoxemia is the gasometric alteration associated with ROP, 

but the factor that significantly influences the estimation of ROP is gestational 

age <28 weeks, which increases the risk 7,34 times. 

 
Key words: Retinopathy of Prematurity, preterm infant, hyperoxia, hypoxia, 
acidosis. (Source: MeSH). 
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RESULTADOS 

Tabla 1. Distribución de prematuros de muy bajo peso al nacer, 
según retinopatía y alteraciones de la gasometría arterial. 

p > 0.05 No existe diferencia estdística significativa. 
p < 0.05 Existe diferencia estadística significativa. 
Fuente: Archivo de Historias Clínicas del Hospital Belén de Trujillo. 

Tabla 2. Distribución de prematuros de muy bajo peso al nacer, 
según retinopatía y factores asociados a la gasometría arterial. 

Fuente: Archivo de Historias Clínicas del Hospital Belén de Trujillo. 

Tabla 3. Análisis multivariado de fcatores de riesgo asociados a retinopatía en prematuros de muy bajo peso al nacer. 

Fuente: Archivo de Historias Clínicas del Hospital Belén de Trujillo. 
*: Considera a los factores significativos en el análisis bivariado 
 
p > 0.05   No existe diferencia estadística significativa. 
p < 0.01 Existe diferencia estadística altamente significativa 
B: Coeficiente beta 
EE: Error estándar 
Wald: Prueba estadística paramétrica 



Huamán-Rodríguez M, et al.  Gasometría arterial y retinopatía en prematuros de muy bajo peso al nacer. 

  
 Rev méd Trujillo.2023;18(2):029-34 
 

32 

DISCUSIÓN 

[6]

[5]

[3]
[18]

[12]

[7]

[19]

[2]

[20]

[21]

[14]

[13]

[22]

[23]

[3,16]

[25]



Gasometría arterial y retinopatía en prematuros de muy bajo peso al nacer. Huamán-Rodríguez M, et al. 

   

  Rev méd Trujillo.2023;18(2):029-34 
33 

[6]

[3]

[24]

[27]

[28,29]

[30]

[28]

[4,5,7]

[25]

CONCLUSIONES 

REFERENCIAS BIBLIOGRÁFICAS 
[1] Alajbegovic J, Zvizdic D, Alimanovic E, Dodik I and Duvnjak S. Risk 

Factors for Retinopathy of Prematurity in Premature Born Children. 
Med Arh 2015; 69 (6): 409-413. 
https://doi.org/10.5455/medarh.2015.69.409-413.  

[2] Abrishami M, Maemori G, Boskabadi H, Yaeghobi Z, Mafi S and 
Abrishami M. Incidence and Risk Factors of Retinopathy of 
Prematurity in Mashhad, Northeast Iran. Iran Red Cres Med J 2013; 
15(3): 229-233. https://doi.org/10.5812/ircmj.4513  

[3] Bancalari A, González R, Vásquez C and Pradenas I. Retinopatía del 
prematuro: incidencia y factores asociados. Rev chil pediatr 2000; 
71(2): 114-121. http://dx.doi.org/10.4067/S0370-
41062000000200006.  

[4] Cavallaro G, Filippi L, Bagnoli P, La Marca G, Cristofori G, Raffaeli G, 
et al. The pathophysiology of retinopathy of prematurity: an update of 
previous and recent knowledge. Acta Ophthalmol 2014; 92: 2–20. 
https://doi.org/10.1111/aos.12049  

[5] Hellström A, Smith L and Dammann O. Retinopathy of prematurity. 
Lancet 2013; 382: 1445–1457. https://doi.org/10.1016/S0140-
6736(13)60178-6  

[6] Bayat M, Pishva N, Attarzadeh A, Hosseini H, and Pourarian S. 
Incidence and Risk Factors of Retinopathy of Prematurity among 
Preterm Infants in Shiraz/Iran. Iranian Journal of Pediatrics 2010; 20 
(3): 303-307. http://www.ncbi.nlm.nih.gov/pmc/articles/pmc3446051/  

[7] Soriano Z, Waadallah S, Bataclan F, Montemayor C, Ganesh A, Al-
Zuhaibi S, et al. Retinopathy of prematurity: Revisiting incidence and 
risk factors from Oman compareded to other countries. Oman J 
Ophthalmol 2017; 10(1): 26-32.  
https://doi.org/10.4103/ojo.OJO_234_2014  

[8] Owen L and Hartnett E. Current Concepts of Oxygen Management in 
Retinopathy of Prematurity. J Ophthalmic Vis Res 2014; 9 (1): 94-100. 
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc4074480/  

[9] Hartnett E. Pathophysiology and Mechanisms of Severe Retinopathy 
of Prematurity. Ophthalmology 2015; 122 (1): 200–210. 
https://doi.org/10.1016/j.ophtha.2014.07.050  

[10] Lee J, Mc Elrath T, Chen M, Wallace D, Allred A, Leviton A, et al. 
Pregnancy Disorders Appear to Modify the Risk for Retinopathy of 
Prematurity Associated with Neonatal Hyperoxemia and Bacteremia. 

https://doi.org/10.5455/medarh.2015.69.409-413
https://doi.org/10.5812/ircmj.4513
http://dx.doi.org/10.4067/S0370-41062000000200006
http://dx.doi.org/10.4067/S0370-41062000000200006
https://doi.org/10.1111/aos.12049
https://doi.org/10.1016/S0140-6736(13)60178-6
https://doi.org/10.1016/S0140-6736(13)60178-6
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc3446051/
https://doi.org/10.4103/ojo.OJO_234_2014
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc4074480/
https://doi.org/10.1016/j.ophtha.2014.07.050


Huamán-Rodríguez M, et al.  Gasometría arterial y retinopatía en prematuros de muy bajo peso al nacer. 

  
 Rev méd Trujillo.2023;18(2):029-34 
 

34 

J Matern Fetal Neonatal Med 2013 May; 26(8): 811–818. 
https://doi.org/10.3109/14767058.2013.764407  

[11] Chen J, Smith L. Retinopathy of prematurity. Angiogenesis. 2007; 
10(2):133–140. https://doi.org/10.1007/s10456-007-9066-0  

[12] Carlo W and Higgins R. Optimum oxygen therapy to prevent 
retinopathy of prematurity. Expert Rev Ophthalmol 2010; 5 (5): 583–
585. https://doi.org/10.1586/eop.10.60  

[13] Beharry K, Cai C, Sharma P, Bronshtein V, Valencia G, Lazzaro D, et 
al. Hydrogen Peroxide Accumulation in the Choroid During Intermittent 
Hypoxia Increases Risk of Severe Oxygen- Induced Retinopathy in 
Neonatal Rats. IOVS 2013; 54 (12): 7644-7657. 
https://doi.org/10.1167/iovs.13-13040  

[14] Li S, Jie Z and Lo A. Hypoxia-Induced Oxidative Stress in Ischemic 
Retinopathy. Hindawi Publishing Corporation Oxidative Medicine and 
Cellular Longevity 2012: 1- 10. https://doi.org/10.1155/2012/426769  

[15] Bauer C, Widmayer S and Bancalari E. A Relationship between 
PaCO2 and retrolental fibroplasia (RLF). Pediatric Research 1981; 15: 
649-649. https://doi.org/10.1203/00006450-198104001-01263  

[16] Holmes J, Zhang S, Leske D and Lanier W.  Metabolic Acidosis 
Induced Retinopathy in the Neonatal Rat. IOVS 1999, 40 (3): 804-809. 
PMID: 10067989.  

[17] MINSA. NTS N° 084-MINSA/DGSP.V.01. Norma Técnica de salud de 
atención del Recién nacido Pretérmino con Riesgo de Retinopatía del 
Prematuro. [Internet] 2011. (consultado en 2016). Disponible en: 
http://bvs.minsa.gob.pe/local/MINSA/2824.pdf  

[18] Flynn JT, Bancalari E, Snyder ES, et al. A cohort study of 
transcutaneous oxygen tension and the incidence and severity of 
retinopathy of prematurity. N. Engl. J. Med. 1992; 326:1050–1054. 
https://doi.org/10.1056/nejm199204163261603  

[19] Lieg R, Hellström A and Smith L. Retinopathy of prematurity: the need 
for prevention. Eye and Brain 2016:8: 91-102. 
https://doi.org/10.2147/eb.s99038  

[20] Kinsey V, Arnold H, Kalina R, et al. PaO2 levels and retrolental 
fibroplasia: a report of the cooperative study. Pediatrics. 1977; 
60:655–668. PMID: 578921.  

[21] Krishna R, Dutt A and Mitra A. Hypoxia-Inducible Factor-1 (HIF-1): A 
Potential Target for Intervention in Ocular Neovascular Diseases. Curr 
Drug Targets. 2013; 14 (8): 919–935. 
https://doi.org/10.2174/13894501113149990015  

[22] Lajko M, Cardona H, Taylor J, Shah R, Farrow, Fawzi A. Hyperoxia-
Induced Proliferative Retinopathy: Early Interruption of Retinal 
Vascular Development with Severe and Irreversible Neurovascular 
Disruption. PLOS ONE | November 18, 2016.  
https://doi.org/10.1371/journal.pone.0166886  

[23] Hauspurg A, Allred E, Vanderveen D, Chen M, Bednarek F, Cole C, et 
al. Blood gases and retinopathy of prematurity: the ELGAN Study. 
Neonatology 2011; 99:104–111. https://doi.org/10.1159/000308454 

[24] Di Fiore J, Bloom J, Orge F, Schutt A, Schluchter M, Cheruvu V, Walsh 
M and Martin R. A Higher Incidence of Intermittent Hypoxemic 
Episodes is Associated with Severe Retinopathy of Prematurity. J 
Pediatr. 2010; 157 (1): 69–73. 
https://doi.org/10.1016/j.jpeds.2010.01.046  

[25] Prendiville A and Schulenburg E. Clinical factors associated with 
retinopathy of prematurity. Archives of Disease in Childhood, 1988, 63, 
522-527. https://doi.org/10.1136%2Fadc.63.5.522  

[26] Shah V, Yeo C, Ling Y, et al. Incidence, risk factors of retinopathy of 
prematurity among very low birth weight infants in Singapore. Ann 
Acad Med Singapore. 2005;34(2):169‐78. PMID: 15827664.  

[27] Enomoto H, Miki A, Matsumiya W, Honda S. Evaluation of Oxygen 
Supplementation Status as a Risk Factor Associated with the 
Development of Severe Retinopathy of Prematurity. Ophthalmologica. 
2015; 234(3): 135- 138. https://doi.org/10.1159/000433565  

[28] Khalesi N, Shariat M, Fallahi M, Rostamian G. Evaluation of risk 
factors for retinopathy in preterm infant: a case-control study in a 
referral hospital in Iran. Minerva Pediatr. 2015 Jun; 67(3): 231-237. 
PMID: 25941129.  

[29] Yau GS, Lee JW, Tam VT, Yip S, Cheng E, Liu CC, Chu BC, Wong 
IY. Incidence and risk factors for retinopathy of prematurity in multiple 

gestations: a Chinese population study. Medicine (Baltimore). 2015 
May; 94(18): e867. https://doi.org/10.1097/md.0000000000000867  

[30] Mansouri M, Hemmatpour S, Sedighiani F, Ghamari M, Chavoshi D. 
Factors Associated with Retinopathy of Prematurity in Hospitalized 
Preterm Infants in Sanandaj, Iran. Electronic Physician (ISSN: 2008-
5842). 2016; 8 (9):2931-2934. https://doi.org/10.19082/2931  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

https://doi.org/10.3109/14767058.2013.764407
https://doi.org/10.1007/s10456-007-9066-0
https://doi.org/10.1586/eop.10.60
https://doi.org/10.1167/iovs.13-13040
https://doi.org/10.1155/2012/426769
https://doi.org/10.1203/00006450-198104001-01263
http://bvs.minsa.gob.pe/local/MINSA/2824.pdf
https://doi.org/10.1056/nejm199204163261603
https://doi.org/10.2147/eb.s99038
https://doi.org/10.2174/13894501113149990015
https://doi.org/10.1371/journal.pone.0166886
https://doi.org/10.1016/j.jpeds.2010.01.046
https://doi.org/10.1136%2Fadc.63.5.522
https://doi.org/10.1159/000433565
https://doi.org/10.1097/md.0000000000000867
https://doi.org/10.19082/2931

