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Premature twins with acute renal injury 
– it is not always what it seems to be: 
case report
Ivona Butorac Ahel1, Ana Milardović1, Kristina Lah Tomulić1, Arijan Verbić1, 
Sanja Flajšman Raspor1, Đurđica Košuljandić1, Ivana Štrk Romić2

Acute kidney injury (AKI) is common in critically ill premature infants. They are more susceptible to renal injury than older infants and 

children because of the functional and developmental immaturity of neonatal kidney. There is no unifi ed defi nition for neonatal AKI. 

AKI in neonates is often multifactorial and may result from prenatal, perinatal, or postnatal insults as well. Serum creatinine (SCr) 

concentration at birth is similar to the mother’s value. We present a case of prematurely born twins who were admitted to the 

 paediatric intensive care unit because of AKI. Laboratory examination showed equally elevated levels of blood urea nitrogen (BUN) 

and SCr and metabolic alkalosis in both twins. High values of BUN and SCr were the result of the mother’s unrecognized renal 

 disease. On the seventh postnatal day, SCr and BUN in twins were within the normal ranges. In all cases with high SCr levels in 

 neonates in the fi rst 72 hours after birth, it is mandatory to check the mother’s renal function.
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INTRODUCTION

Acute kidney injury (AKI) is an abrupt reduction in kidney 

function measured by a rapid decline in glomerular fi ltra-

tion rate (GFR) and in rise of serum creatinine (SCr) and 

blood urea nitrogen (BUN) (1). There is no unifi ed defi nition 

for diagnosing neonatal AKI. Before 2008, a frequently used 

defi nition was SCr level more than 133 μmol/L (1.5 mg/dL) 

or rising SCr by at least 17 to 27 μmol/L (0.2 to 0.3 mg/dL) 

per day (2). In 2004, the Acute Dialysis Quality Initiative 

group proposed the RIFLE (Risk, Injury, Failure, Loss, End-

Stage) criteria for AKI diagnosis (3). These criteria have been 

modifi ed to paediatric RIFLE (pRIFLE) (4) and the AKI net-

work (AKIN) criteria. In 2013, the Kidney Disease: Improving 

Global Outcomes (KDIGO) proposed a defi nition of neona-

tal AKI, in which it was classifi ed as mild (acute increase of 

SCr above baseline to 150%-200%), moderate (acute in-

crease of SCr above baseline to 200%-300%) and severe 

(acute increase of SCr above baseline >300% or dialysis) (5). 

These defi nitions are applicable to infants in the fi rst 120 

days of life. The group of neonatologists and paediatric ne-

phrologists at the National Institute of Health (NIH), the 

Neonatal AKI Workshop recommended the use of this defi -

nition (1). By applying KDIGO defi nition, approximately 18% 

of low birth weight (LBW) infants developed some degree 

of AKI during their hospital stay, which was independently 

associated with an increased mortality of 42% (6, 7). The 

mortality in infants with AKI was signifi cantly higher than in 

those without AKI (42% vs. 5%) (8). Early identifi cation of 

high-risk newborns and appropriate treatment of neonatal 

AKI are among clinical imperatives in neonatology.

We present a case of premature twins born with high values 

of SCr resulting from unrecognized and untreated mother’s 

renal failure.



184

BUTORAC AHEL I., MILARDOVIĆ A., LAH TOMULIĆ K ET AL. PREMATURE BORN TWINS WITH ACUTE RENAL INJURY. PAEDIATR CROAT. 2017;61:183-6

CASE REPORT

Two prematurely born twins were transferred three and a 

half hours after delivery from a regional hospital to the Pae-

diatric Intensive Care Unit, Rijeka University Hospital Centre. 

It was a twin dichorionic and diamniotic pregnancy. Since 

the pregnancy was uncontrolled, there were no data on the 

placental function and growth, but after delivery there were 

no signs of placental malfunctioning. The estimated gesta-

tional age of twin girls was about 32 weeks, their birth 

weights were below the third percentile for gestational age 

(1080 g and 1100 g, respectively). APGAR scores were 6/6 

and 5/5, respectively. The newborns were intubated, intra-

tracheal surfactant was administered and they were trans-

ferred to our care. Upon arrival, the twins were slightly 

 hypothermic (body temperature was 35 °C and 36 °C, re-

spectively) with bluish fl anks. They were breathing sponta-

neously with regular frequency (both about 40/min), SpO
2
 

in room air was 88% and 89%, with regular pulse (120/min 

and 134/min) and blood pressure (49/30 mm Hg and 70/30 

mm Hg). Chest x-ray indicated mutual perihilar shading as 

part of the respiratory distress syndrome (RDS). Nasal Con-

tinuous Positive Airway Pressure (nCPAP) was initiated. Lab-

oratory tests of both twins are shown in Table 1. They re-

vealed profound azotaemia of equal values of BUN and SCr, 

as well as electrolyte imbalance, e.g., hyponatremia, hypo-

chloraemia, borderline hypokalaemia, and marginal hypo-

calcaemia. Both twins had metabolic alkalosis. Very soon 

after admission, both twins had meconium. The urine out-

put was normal (about 2.5 mL/kg/h). Nephrology examina-

tions included kidney ultrasound scans and urine samples. 

The results matched the normal values in premature infants 

of their gestational age. To determine the aetiology of their 

condition, we suspected that the mother had been suff er-

ing from renal injury, which led to transplacental transfer of 

toxins. Maternal SCr value was determined and it was found 

to be the same as in the newborns (282 μmol/L). In the fol-

lowing days, continuous decline in BUN and SCr values was 

present, as well as balancing the value of acid-base status 

and electrolytes. On the seventh postnatal day, these values 

were normalized and the infants’ overall condition was sta-

ble. They were discharged after 60 days, their weight was 

2420 g and 2480 g, respectively.

Later, we found out that the twins’ mother started vomiting 

and had abdominal pain without diarrhoea three days be-

fore her preterm delivery. She had no history of renal dis-

ease. SCr and BUN were controlled after 24 hours and had a 

decreasing tendency (BUN 15.6 mmol/L, SCr 171 μmol/L). 

The cause of her illness remained unidentifi ed because she 

left the hospital on her own demand, without fi nishing di-

agnostic tests. 

DISCUSSION

In premature infants, the kidney size and nephron number 

are reduced due to disruption of organogenesis and arrest 

in branching organs at a crucial developmental period. 

Nephrogenesis in the human foetus is completed by the 

35th week of gestation with more than 60% of nephrons be-

ing formed in the last trimester of pregnancy (6, 9, 10). Pre-

term birth forces developmental adaptation to an extra-

uterine environment with immediate, short- and long-term 

implications. Molecular pathologic mechanisms that play a 

role in reducing nephron endowment include infl ammato-

TABLE 1. Results of laboratory investigations of twins and their mother

Day of hospitalization First Third Before dicharge

Laboratory results First twin Second twin Mother First twin Second twin First twin Second twin Mother

Erythrocytes (x1012/l) 4.30 4.44 4.61 3.25 4.02 4.66 3.85 /

Hemoglobin (g/l) 164 179 131 164 162 154 117 /

Hematocrit (l/l) 0.463 0.509 0.385 0.463 0.455 0.436 0.344 /

Leukocytes (x109/l) 5.2 11.4 10.66 5.2 11.7 10.1 7.6 /

Platelets (x109/l) 232 285 185 212 292 528 292 /

Urea (mmol/l) 21.1 20.9 19.9 9.6 10.0 6.2 3.6 6.6

Creatinine (μmol/l) 288 291 282 159 136 55 55 171

Sodium (mmol/l) 127 126 129 132 133 140 139 133

Potassium (mmol/l) 2.9 3.1 2.4 2.8 4.5 4.9 5.7 3.1

Chloride (mmol/l) 69 70 72 90 94 110 111 82

Calcium (mmol/l) 2.11 2.24 2.29 1.26 1.16 2.49 2.4 2.2

Glucose (mmol/l) 4.0 10.8 6.6 6.9 10.6 5.5 5.4 6.6

pH 7.6 7.48 / 7.48 7.48 7.35 7.37 /

HCO3 (mmol/l) 50.8 34.9 / 30.7 28.2 21.6 19,7 /

Base excess (mmol/l) 29 9.8 / 6.5 4.4 -4 -4.7 /
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ry cytokines, hyperoxia, and antiangiogenic factors. Addi-

tional kidney injury from hypoperfusion and nephrotoxicity 

results in structural and functional changes over time, which 

often are unnoticed. Nephropathy of prematurity and AKI 

confound glomerular and tubular maturation of preterm 

kidneys (7). Reduced nephron numbers and limited func-

tion make the impact and consequences of postnatal renal 

insults in preterm infants greater (7).

Several factors have been identifi ed as risk factors for devel-

opment of neonatal AKI including LBW (<1500 g), low AP-

GAR score, intubation at birth, RDS, need for mechanical 

ventilation, vasopressor support for hypotension, hemody-

namically signifi cant PDA, male gender, sepsis, photothera-

py, and maternal and neonatal drug administration (6, 11, 

12). The causes of AKI in newborns are multiple and are cat-

egorized as prerenal, renal and postrenal. In neonates, prer-

enal azotaemia is the most common type of AKI and may 

account for up to 85% of all cases (13). It is due to decreased 

renal perfusion, which, if treated inappropriately, may lead 

to acute tubular necrosis. Renal failure is caused by renal 

vascular thrombosis or congenital/genetic renal disorders. 

Obstructive lesions of urinary tract cause postrenal failure, 

which can be simply identifi ed by performing renal ultra-

sound scan. Assessment of renal function in premature in-

fants is diffi  cult and limited. AKI is suspected in newborns 

with anuria, oliguria, oedema, elevated or rising SCr, and 

electrolyte imbalances. Clinical signs suggestive of AKI may 

be late or nonspecifi c. Also, since up to 60% of neonatal AKI 

is non-oliguric, oliguria and anuria are late signs and have 

limited sensitivity (14). SCr is still the most commonly used 

marker of renal function and the gold standard to diagnose 

AKI. However, SCr is not an ideal marker of AKI in neonates 

for several reasons. During pregnancy and in the fi rst 72 

hours of life, foetal and neonatal SCr concentration refl ects 

the mother’s and not the newborn’s renal function. Besides, 

the concentrations of SCr may not change until 25%-50% of 

the kidney function has already been lost, and it may take 

days before a signifi cant rise in SCr is noticed. Also, the value 

of SCr is infl uenced by age, muscle mass, and maturity (7). 

Since there are numerous diffi  culties in defi ning neonatal 

AKI, eff ort has been made to identify novel biomarkers to 

predict AKI before SCr increase or urine output reduction 

(14). There are several possible AKI biomarkers including se-

rum cystatin C, urinary interleukin-18 (IL-18), serum and uri-

nary neutrophil gelatinase-associated lipocalin (NGAL), kid-

ney molecule-1 (KIM-1), liver-type fatty acid-binding protein 

(L-FABP), angiotensinogen, tissue inhibitor of metallopro-

teinase-2, IGF-binding protein 7, osteopontin (OPN) and 

beta-2 microglobulin (14). Before their use in routine clinical 

practice, further long-term studies are needed.

Renal failure during pregnancy aff ects both the mother and 

the foetus, and may be related to pre-existing disease or de-

velop secondary to diseases of pregnancy. Preeclampsia is 

the most common cause of AKI during pregnancy. Other 

possible causes include hypovolemia, sepsis, shock, throm-

botic microangiopathies, and renal obstruction (15). Preg-

nancy-related AKI and chronic kidney disease are a signifi -

cant and independent risk factor for adverse maternal and 

fetal outcomes including miscarriage, preterm delivery, pre-

eclampsia, and maternal and fetal death (16, 17). Even preg-

nant women with mild decrease in GFR are at an increased 

risk of adverse events compared to those without kidney 

disease (17).

Our infants had several risk factors for developing AKI, i.e. 

very low birth weight, intubation at birth, and RDS. Renal 

ultrasound scans in both babies showed the presence of 

two kidneys normal in size, shape and echogenicity. Urinary 

tract obstruction was excluded. Because premature twins 

had almost identical high SCr value, the value of maternal 

SCr was determined and was the same as those in the twins. 

The coexistence of metabolic alkalosis and renal failure is 

unusual, but may occur. There are two possible mechanisms 

of development of metabolic alkalosis. Vomiting or diuretic 

therapy may result in volume depletion, loss of Na+, Cl–, H+ 

and increased HCO
3

– reabsorption in the tubules. Treatment 

with exogenous bicarbonate can also result in metabolic 

alkalosis (18). We assume that mother’s vomiting led to vol-

ume depletion, electrolyte imbalance and metabolic alkalo-

sis in her and the babies.

A limitation of this case report is the fact that the aetiology 

of the mother’s renal injury remained unclear. We can spec-

ulate that she had impaired renal function, which was ag-

gravated by vomiting and dehydration, but defi nitive diag-

nosis remained unclear. Nevertheless, we present a rare 

cause of high levels SCr in premature babies. It is important 

to recognize these benign, self-resolving conditions in dif-

ferential diagnosis and to avoid unnecessary, expensive and 

often painful medical interventions in newborns. When 

high SCr values are detected in neonates during the fi rst 

three days of their lives, clinicians should exclude maternal 

kidney disease as a possible cause.

NOVČANA POTPORA/FUNDING
Nema/None

ETIČKO ODOBRENJE/ETHICAL APPROVAL
Nije potrebno/None

SUKOB INTERESA/CONFLICT OF INTEREST
Autori su popunili the Unifi ed Competing Interest form na www.icmje.org/

coi_disclosure.pdf (dostupno na zahtjev) obrazac i izjavljuju: nemaju potporu 

niti jedne organizacije za objavljeni rad; nemaju fi nancijsku potporu niti 

jedne organizacije koja bi mogla imati interes za objavu ovog rada u po-

sljednje 3 godine; nemaju drugih veza ili aktivnosti koje bi mogle utjecati 

na objavljeni rad./All authors have completed the Unifi ed Competing Interest 

form at www.icmje.org/coi_disclosure.pdf (available on request from the cor-



186

BUTORAC AHEL I., MILARDOVIĆ A., LAH TOMULIĆ K ET AL. PREMATURE BORN TWINS WITH ACUTE RENAL INJURY. PAEDIATR CROAT. 2017;61:183-6

responding author) and declare: no support from any organization for the sub-

mitted work; no fi nancial relationships with any organizations that might have 

an interest in the submitted work in the previous 3 years; no other relationships 

or activities that could appear to have infl uenced the submitted work. 

REFERENCES

 1. Jetton JG, Askenazi DJ. Acute kidney injury in the neonate. Clin Perinatol. 

2014;41:487-502. doi: 10.1016/j.clp.2014.05.001

 2. Askenazi DJ, Ambalavanan N, Goldstein SL. Acute kidney injury in critically 

ill newborns: what do we know? What do we need to learn? Pediatr 

Nephrol. 2009;24:265-74. doi: 10.1007/s00467-008-1060-2.

 3. Bellomo R, Ronco C, Kellum JA, Mehta RL, Palevsky P. Acute renal failure 

– defi nition, outcome measures, animal models, fl uid therapy and information 

technology needs: the Second International Consensus Conference of the 

Acute Dialysis Quality Initiative (ADQI) Group. Acute Dialysis Quality Initiative 

workgroup. Crit Care. 2004;R204-12. doi: 10.1186/cc2872

 4. Akcan-Arikan A, Zappitelli M, Loftis LL, Washburn KK, Jeff erson LS, 

Goldstein SL. Modifi ed RIFLE criteria in critically ill children with acute 

kidney injury. Kidney Int. 2007;71:1028-35. doi:10.1038/sj.ki.5002231.

 5. Kidney Disease, Improving Global Outcomes (KDIGO) Acute Kidney Injury 

Work Group. KDIGO clinical practice guideline for acute kidney injury. 

Kidney Int. 2012;2:1-138.  doi:10.1159/000339789.

 6. Selewski DT, Charlton JR, Jetton JG, et al. Neonatal acute kidney injury. 

Pediatrics. 2015;136:e463-e73. doi: 10.1542/peds.2014-3819.

 7. Stritzke A, Thomas S, Amin H, Fusch C, Lodha A. Renal consequences of 

preterm birth. Mol Cell Pediatr. 2017;4:2. doi: 10.1186/s40348-016-0068-0.

 8. Koralkar R, Ambalavanan N, Levitan EB, McGwin G, Goldstein S, Askenazi D. 

Acute kidney injury reduces survival in very low birth weight infants. 

Pediatr Res. 2011;69:354-8. doi: 10.1203/PDR.0b013e31820b95ca.

 9. Sutherland MR, Gubhaju L, Moore L, et al. Accelerated maturation and 

abnormal morphology in the preterm neonatal kidney. J Am Soc Nephrol. 

2011;22:1365-74. doi:10.1681/ASN.2010121266.

10. Gubhaju L, Sutherland MR, Black MJ. Preterm birth and the kidney: 

implications for long-term renal health. Reprod Sci. 2011;18:322-33. 

doi:10.1681/ASN.2010121266.

11. Bansal SC, Nimbalkar AS, Kungwani AR, Patel DV, Sethi AR, Nimbalkar SM. 

Clinical profi le and outcome of newborns with acute kidney injury 

in a Level 3 Neonatal Unit in Western India. J Clin Diagn Res. 

2017;1:SC01-SC04. doi: 10.7860/JCDR/2017/23398.9327.

12. Daga A, Dapaah-Siakwan F, Rajbhandari S, Arevalo C, Salvador A. Diagnosis 

and risk factors of acute kidney injury in very low birth weight infants. 

Pediatr Neonatol. 2017;58:258-63. doi: 10.1016/j.pedneo.2016.08.002.

13. Hentschel R, Lödige B, Bulla M. Renal insuffi  ciency in the neonatal period. 

Clin Nephrol. 1996;46:54-8. 

14. Chaturvedi S, Ng KH, Mammen C. The path to chronic kidney disease 

following acute kidney injury: a neonatal perspective. Pediatr Nephrol. 

2017;32:227-41. doi: 10.1007/s00467-015-3298-9.

15. Najar MS, Shah AR, Wani IA, Reshi AR, Banday KA, Bhat MA, et al. Pregnancy 

related acute kidney injury: a single center experience from the Kashmir 

Valley. Indian J Nephrol. 2008;18:159-61. doi: 10.4103/0971-4065.45291.

16. Karimi Z, Malekmakan L, Farshadi M. The prevalence of pregnancy-related 

acute renal failure in Asia: a systematic review. Saudi J Kidney Dis Transpl. 

2017;28:1-8. doi: 10.4103/1319-2442.198092.

17. Kendrick J, Sharma S, Holmen J, Palit S, Nuccio E, Chonchol M. Kidney 

disease and maternal and fetal outcomes in pregnancy. Am J Kidney Dis. 

2015;66:55-9. doi: 10.1053/j.ajkd.2014.11.019.

18. Ostermann ME, Girgis-Hanna Y, Nelson SR, Eastwood JB. Metabolic alkalosis 

in patients with renal failure. Nephrol Dial Transplant. 2003;18:2442-8. 

doi: 10.1053/j.ackd.2013.06.004.

S A Ž E T A K

Nedonešeni blizanci s akutnim oštećenjem bubrega 
– nije uvijek kako se čini: prikaz slučaja
Ivona Butorac Ahel, Ana Milardović, Kristina Lah Tomulić, Arijan Verbić, Sanja Flajšman Raspor, 
Đurđica Košuljandić, Ivana Štrk Romić

Akutna bubrežna ozljeda je česta u prijevremeno rođene novorođenčadi. Zbog funkcijske i razvojne nezrelosti bubrega oni su osjet-

ljiviji na bubrežnu ozljedu u odnosu na stariju dojenčad i djecu. Ne postoji jedinstvena defi nicija za akutnu bubrežnu ozljedu u novo-

rođenčadi. Etiologija bubrežne ozljede je često multifaktorska i može nastati kao posljedica prenatalnih, perinatalnih i postnatalnih 

zbivanja. Koncentracija serumskog kreatinina novorođenčeta u trenutku porođaja podjednaka je majčinoj. Prikazujemo slučaj 

 prijevremeno rođenih blizanki koje su primljene u Jedinicu intenzivnog liječenja zbog akutne bubrežne ozljede. Rezultati laboratorij-

skih analiza su pokazali podjednako povišene vrijednosti ureje i serumskog kreatinina obiju blizanki, praćene metaboličkom alkalo-

zom. Povišene vrijednosti ureje i serumskog kreatinina bile su posljedica majčine neprepoznate bubrežne bolesti. Sedmog postnatal-

nog dana vrijednosti kreatinina i ureje su se normalizirale. U svim slučajevima povišenih vrijednosti serumskog kreatinina u prva 72 

sata života nužno je evaluirati majčinu bubrežnu funkciju.

Ključne riječi: akutna bubrežna ozljeda, prijevremeno rođena novorođenčad, uremija


