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Congenital nephrogenic diabetes insipidus presenting afteracute pyelonephritis
Christian Castillo, Poonam Bherwani, Evelyn Erickson,Gerard Prosper

ABSTRACT
Introduction: Diabetes insipidus (DI) ischaracterized by the inability to concentrateurine. While central DI is caused by failure torelease enough functional vasopressin,nephrogenic DI (NDI) is due to the insensitivityof the distal nephron to the effect of antidiuretichormone (ADH). Case Report: A 5dayoldnewborn male was admitted for isolated feverand a questionable early right upper lobeinfiltrate. He gradually developedhypernatremia and increased osmolality. Aspart of his work up for fever, he had a urineculture of 30K colonies of Enterococcus faecalis.His vasopressin test was negative. Conclusion:The polyuria and polydipsia associated withgenetic NDI usually presents within the firstseveral weeks of life but may only becomeapparent after weaning or with longer periodsof nighttime fasting. The acute pyelonephritis ofthis newborn may have been the initial triggerfor the congenital NDI. Accurate diagnosis ofthis patient helped to also diagnose his maternaluncle and provide clues to the current conditionof his maternal grandmother. Early diagnosisand management can prevent the development

of neurological and developmentalcomplications associated with NDI.
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INTRODUCTION
Diabetes insipidus is characterized by the inability toconcentrate urine. While central DI is caused by thefailure to release enough functional vasopressin(antidiuretic hormone), NDI is due to the insensitivityof the distal nephron to the antidiuretic effect of ADH.If presented at birth, it is considered a genetic mutationcalled congenital nephrogenic DI [1]. We present here acase of a newborn admitted for acute pyelonephritiswith a normal chemistry, who subsequently developedhypernatremia and hyperosmolality. Acutepyelonephritis, being an interstitial nephritis maypresent with a renal tubular defect affecting thedifferent segments. One of the manifestations is the lossof concentrating ability which is transient and resolvesin a few weeks.

CASE REPORT
A 5dayold newborn male, product of a full termand uncomplicated pregnancy was admitted to the
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hospital for fever without focus. All maternal ancillarytests including Group B Streptococcus were negative.On admission, the patient was well hydrated. His vitalsigns were temperature of 102.8 °F, pulse of 162, bloodpressure of 86/47 mmHg and respiratory rate of 51, andO2 saturation of 95%. The physical examination wasunremarkable. A complete sepsis work up wasperformed. CBC and CSF chemistry, and hematology aswell as Blood Urea Nitrogen, and serum creatinine(BUN/Creat) were normal. However, the serum sodiumwas in the upper limit of normal and the urine specificgravity was less than 1.005.The patient was on formula feedings supplementedwith IV Dextrose 5%/NaCl 0.2 (2/3 maintenance) andstarted on IV cefotaxime and ampicillin. On the 3rdhospitalization day, it was noted that the patient urineoutput was greater than 6 cc/kg/hr and the patientserum sodium went up to 159 mEq/L but BUN/Creatwere normal. The serum osmolality increased to 417 mOsmand the corresponding urine osmolality was 88 mOsm/kg.The urine culture from a catheterized specimen grew30K colonies of Enterococcus faecalis, which wassensitive to ampicillin. His fluid requirement waschanged to IV Dextrose 5%/NaCl 0.2 (free water loss +daily maintenance) and oral feeding. To confirm theconcentrating defect and to distinguish the renal formfrom the central form, a vasopressin test wasperformed. The test consists of the administration IV of1 Unit of AVP by m2. The urine specific gravity, urineosmolality and output, serum osmolality, and serumsodium were determined pre and post administration ofAVP and follow up monitoring at 1, 2 and 3 hours(Table 1). The results suggested the diagnosis of NDIwhich was later confirmed by an elevated level of AVP(15.2 pg/mL).

DISCUSSION
Three different inheritance patterns have beenrecognized. In most cases, approximately 90% are

transmitted as an Xlink recessive trait in the families.Female carriers were clinically unaffected, transmittingthe disease to their sons who display the completeclinical picture. In 1998, the major NDI locus wasmapped in the distal region of the long arm of the Xchromosome (Xq28) and in 1992, the gene in VR2 wasshown to underline Xlinked NDI [2, 3].In a minority of families, approximately 10% of thetransmission and phenotypic characteristics of NDI arenot compatible with an Xlinked trait. In these families,females display a complete clinical picture of NDI andare clinically indistinguishable from affected males. Inaddition, linkage analysis in these families has excludedlinkage between NDI and polymorphic DNA markerfrom the Xq28 region, a family pedigree has suggestedthe existence of both autosomal recessive and dominantforms of NDI. In the recent years, it has beendemonstrated that both autosomal forms are caused by amutation of an AVP sensitive AQP2 water channel [4].In our patient, the genetic analysis reveals an AVPR2sequence variant on the chromosome locus associatedNDI. His maternal uncle was found to have the samemutation (Figure 1). For the maternal grandmother whowas not tested but has clinical evidence of NDI, the mostlikely explanation for the existence of the phenotypecarrier of the AVPR2 mutation varying from nosymptom to complete manifestation of the disordercould be attributed to a skewed X inactivation [5].The polyuria and polydipsia associated with geneticNDI usually presents within the first several weeks of lifebut may only become apparent after weaning or withlonger periods of nighttime fasting. Many infantsinitially present with fever, vomiting, dehydration andfailure to thrive. Acquired NDI may result fromhypercalcemia or hypokalemia, and is associated withthe following drugs: lithium, demeclocycline, foscarnet,clozapine, amphotericin, methicillin, and rifampin. Inour case, the acute pyelonephritis may have been theinitial trigger for the congenital NDI [1].Initially, it was assumed that this case of NDI couldhave been caused by an acute pyelonephritis which is

Table 1: Results after a vasopressin test using a dose of 1 unit/m2 (Body Surface Area 0.21 m2)
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associated with tubular dysfunction as a disturbance ofwater and electrolytes imbalance. On furtherinvestigation, the family medical history revealed thatthe patient’s maternal uncle who is 9 years old, has ahistory of polyuria and polydipsia. In addition, thematernal grandmother has a similar history sincechildhood, and reports that she drinks about 4 to 5gallons of water a day. A genetics test coding regions ofthe AVP gene and the AVP receptor 2 (AVPR2) geneswere sequenced in the outpatient setting revealing anAVPR2 sequence variant on the X chromosomeassociated with NDI. The maternal uncle was also testedand found to have similar results.

CONCLUSION
Disturbance of water and electrolyte balances inacutely sick newborn and infant deserve an urgentsystematic and detailed investigation for accuratediagnosis and proper management in view of preventingthe neurological and developmental complications thatcould occur. Our patient had early manifestation ofcongenital NDI, contrary to his uncle who developedsymptoms at a later age and the grandmother whoappears to have a mild form. Acute pyelonephritis maybe a compounding factor for the initiation of his NDI.For it is known that acute pyelonephritis may cause anacquired and transient NDI by downregulating AQP2expression. Accurate diagnosis of this patient helped todiagnose his maternal uncle with hereditary NDI due toan AVPR2 xlinked mutation, and provide clues to thematernal grandmother’s clinical manifestation.
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Figure 1: Family pedigree demonstrating a hereditaryAVP/AQP2 receptor mutation.




