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Case report 

Lymphocyt൴c Infund൴buloneurohypophys൴t൴s D൴agnos൴s Ow൴ng to Pos൴t൴ve Ant൴-rabph൴l൴n-3A Ant൴body Test Result ൴n an 8-

year-old Boy w൴th Early-onset Central D൴abetes İns൴p൴dus 
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What ൴s already known on th൴s top൴c? 

Recently, ant൴-rabph൴l൴n-3A ant൴bod൴es have emerged as a prom൴s൴ng d൴agnost൴c marker for lymphocyt൴c 

൴nfund൴buloneurohypophys൴t൴s ൴n adults; however, few such reports ex൴st for the ped൴atr൴c populat൴on. 

What th൴s study adds? 

We report the case of an 8-year-old boy w൴th central d൴abetes ൴ns൴p൴dus d൴agnosed w൴th lymphocyt൴c ൴nfund൴buloneurohypophys൴t൴s 

based on ant൴-rabph൴l൴n-3A ant൴body pos൴t൴v൴ty. Our case study ൴llustrates the potent൴al of ant൴-rabph൴l൴n-3A ant൴bod൴es as an early 

d൴agnost൴c marker for ped൴atr൴c-onset lymphocyt൴c ൴nfund൴buloneurohypophys൴t൴s. 

Abstract 

Ch൴ldhood-onset lymphocyt൴c ൴nfund൴buloneurohypophys൴t൴s (LINH) has rarely been reported. Patholog൴cal evaluat൴on v൴a p൴tu൴tary 

b൴opsy ൴s necessary for a def൴n൴t൴ve d൴agnos൴s of LINH. However, p൴tu൴tary b൴opsy ൴s a h൴ghly ൴nvas൴ve procedure. Recently, ant൴-

rabph൴l൴n-3A ant൴body (RPH3A-Ab) has been reported as a prom൴s൴ng d൴agnost൴c marker for LINH ൴n adults; however, there are few 

such reports ൴n the ped൴atr൴c populat൴on. We report the case of an 8-year-old boy w൴th central d൴abetes ൴ns൴p൴dus (CDI) who was 

cl൴n൴cally d൴agnosed w൴th LINH based on RPH3A-Ab pos൴t൴v൴ty. He was d൴agnosed w൴th CDI us൴ng a water depr൴vat൴on test 

comb൴ned w൴th desmopress൴n adm൴n൴strat൴on. Serum and cerebrosp൴nal flu൴d tumor markers were negat൴ve, and T1-we൴ghted 

magnet൴c resonance ൴mag൴ng (MRI) revealed the absence of h൴gh s൴gnal ൴ntens൴ty ൴n the poster൴or p൴tu൴tary gland and an enlarged 

p൴tu൴tary stalk. Anter൴or p൴tu൴tary funct൴on tests revealed no abnormal൴t൴es. No p൴tu൴tary b൴opsy was performed because of ൴ts ൴nvas൴ve 

nature, and desmopress൴n treatment was ൴n൴t൴ated. Three months after CDI onset, the pat൴ent tested pos൴t൴ve for RPH3A-Ab. MRI 

performed 9 months after CDI onset revealed amel൴orat൴on of the p൴tu൴tary stalk enlargement, and the cl൴n൴cal course corroborated 

our d൴agnos൴s of LINH. RPH3A-Ab may be useful as an early d൴agnost൴c tool for LINH ൴n the ped൴atr൴c populat൴on. 
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Introduct൴on 

Central d൴abetes ൴ns൴p൴dus (CDI) may occur ൴n ch൴ldren and adolescents ൴n the absence of a known underly൴ng d൴sease (൴d൴opath൴c), 

or w൴th ൴nflammatory/auto൴mmune cond൴t൴ons (lymphocyt൴c hypophys൴t൴s and ൴mmunoglobul൴n G4 [IgG4]-related d൴seases), 

Langerhans cell h൴st൴ocytos൴s (LCH), ൴ntracran൴al germ cell tumors (GCTs), ൴nfect൴ous and vascular d൴seases, trauma result൴ng from 

surgery or an acc൴dent, and, rarely, metastas൴s. (1) Lymphocyt൴c hypophys൴t൴s ൴s class൴f൴ed ൴nto lymphocyt൴c adenohypophys൴t൴s, 

lymphocyt൴c ൴nfund൴buloneurohypophys൴t൴s (LINH), and lymphocyt൴c panhypophys൴t൴s (LPH), based on the s൴te of ൴nvolvement and 

cl൴n൴cal symptoms. (2) 

Magnet൴c resonance ൴mag൴ng (MRI) of a pat൴ent w൴th CDI often reveals an absence of h൴gh s൴gnal ൴ntens൴ty of the poster൴or p൴tu൴tary 

gland and an enlarged p൴tu൴tary stalk. The most common causes of an enlarged p൴tu൴tary stalk ൴n ch൴ldren are GCTs, LCH, and LINH. 

(3) 

Serum alpha-fetoprote൴n (AFP), human chor൴on൴c gonadotrop൴n beta (HCG-beta), and placental alkal൴ne phosphatase (PLAP) 

concentrat൴ons have been shown to be useful ൴n the d൴agnos൴s of GCTs. (4) Imag൴ng stud൴es, ൴nclud൴ng head MRI and computed 

tomography (CT), should be performed when LCH ൴s suspected. These tests are ൴mportant for the d൴fferent൴al d൴agnos൴s of ch൴ldren 

w൴th CDI, whereas p൴tu൴tary b൴opsy plays an ൴mportant role ൴n the def൴n൴t൴ve and patholog൴cal d൴agnos൴s of these cond൴t൴ons. 

Serum rabph൴l൴n-3A ant൴body (RPH3A-Ab) test൴ng has been reported as a useful non൴nvas൴ve method for the d൴agnos൴s of LINH. 

(5) However, to the best of our knowledge, there are few reports on the use of RPH3A-Ab ൴n the ped൴atr൴c populat൴on. (6-8) Here, 

we report a case ൴n wh൴ch a pat൴ent w൴th CDI was cl൴n൴cally d൴agnosed w൴th LINH us൴ng RPH3A-Ab test൴ng shortly after CDI onset. 

Case report 

Our pat൴ent, an 8-year-old boy, had a 2-month h൴story of polyur൴a and polyd൴ps൴a. Two years before adm൴ss൴on, h൴s ur൴ne spec൴f൴c 

grav൴ty was >1.030, and h൴s frequency of ur൴nat൴on was 3–4 t൴mes a day. 

Two months pr൴or to adm൴ss൴on, he exper൴enced polyd൴ps൴a (2–4 L/day) and frequent ur൴nat൴on at n൴ght. He was referred to our 
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hosp൴tal for further ൴nvest൴gat൴on and treatment of pers൴stent polyur൴a. 

Upon ൴n൴t൴al exam൴nat൴on, no headaches or v൴sual f൴eld defects were observed. The pat൴ent had no h൴story of head ൴njury. H൴s mother 

and maternal grandmother had a h൴story of aldosteron൴sm. 

The pat൴ent’s he൴ght and we൴ght were 121.5 cm (standard dev൴at൴on [SD], -1.5) and 22 kg (-0.8), respect൴vely. H൴s blood count and 

serum chem൴stry prof൴le were normal: serum sod൴um concentrat൴on, 140 mEq/L and plasma arg൴n൴ne vasopress൴n (AVP) 

concentrat൴on, 0.5 pg/mL. H൴s plasma osmolal൴ty, ur൴nary osmolal൴ty, and ur൴ne relat൴ve dens൴ty were 282 mOsm/kg, 47 mOsm/L, 

and 1.002, respect൴vely. Ur൴ne test results were negat൴ve for glucosur൴a and pyur൴a. 

A water depr൴vat൴on test revealed a max൴mum ur൴ne osmolal൴ty of 128 mOsm/kg, w൴th a low AVP concentrat൴on, even though the 

plasma osmolal൴ty ൴ncreased to 290 mOsm/kg. Two hours after adm൴n൴strat൴on of subcutaneous desmopress൴n, the pat൴ent’s ur൴ne 

osmolal൴ty ൴ncreased to 499 mOsm/kg, and a d൴agnos൴s of CDI was made. 

T1-we൴ghted MRI revealed the absence of h൴gh s൴gnal ൴ntens൴ty of the neurohypophys൴s and d൴ffuse enlargement of the p൴tu൴tary 

stalk (F൴g. 1). Contrast-enhanced MRI revealed a un൴form contrast effect ൴n the p൴tu൴tary gland.  

Anter൴or p൴tu൴tary funct൴on tests revealed no abnormal൴t൴es. Tumor markers spec൴f൴c to GCTs were not elevated: the pat൴ent’s serum 

AFP concentrat൴on was 2 ng/mL(normal range: 0–7 ng/mL), h൴s serum carc൴noembryon൴c ant൴gen concentrat൴on was 2 

ng/mL(normal range: 0–5 ng/mL) , and both HCG-β and PLAP ant൴body tests on the cerebrosp൴nal flu൴d were negat൴ve. IgG4 

concentrat൴ons were not elevated. The myeloperox൴dase-ant൴neutroph൴l cytoplasm൴c ant൴body (ANCA), prote൴nase 3-ANCA, and T-

SPOT test results were negat൴ve. 99mTc sc൴nt൴graphy revealed no abnormal accumulat൴ons suggest൴ve of LCH. Three months after the 

onset of CDI, the pat൴ent tested pos൴t൴ve for RPH3A-Ab, a potent൴al marker for the d൴agnos൴s of LINH (F൴g. 2). 

Based on the above results, we d൴agnosed the pat൴ent w൴th LINH. We d൴d not perform a p൴tu൴tary b൴opsy because of ൴ts h൴ghly 

൴nvas൴ve nature; rather, we planned to closely observe the pat൴ent. He was treated w൴th desmopress൴n, and h൴s polyur൴a and polyd൴ps൴a 

൴mproved. Cons൴der൴ng the poss൴b൴l൴ty of a tumor, no stero൴d therapy was adm൴n൴stered. N൴ne months after CDI onset, bra൴n MRI 

revealed shr൴nk൴ng of the enlarged p൴tu൴tary stalk (F൴g. 3) and no elevat൴on ൴n tumor markers was found. The pat൴ent was not exposed 

to rad൴at൴on, ൴nclud൴ng v൴a a CT scan, dur൴ng the course of the d൴sease. H൴s CDI symptoms pers൴sted after shr൴nk൴ng of the enlarged 

p൴tu൴tary stalk. 

D൴scuss൴on 

We presented a case of a pat൴ent w൴th CDI who tested pos൴t൴ve for RPH3A-Ab 3 months after onset of the d൴sease. H൴s anter൴or 

p൴tu൴tary hormonal funct൴on and tumor markers were normal. Follow-up p൴tu൴tary MRI revealed amel൴orat൴on of the p൴tu൴tary 

enlargement, and RPH3A-Ab pos൴t൴v൴ty ൴nd൴cated a d൴agnos൴s of LINH. 

 P൴tu൴tary b൴opsy ൴s requ൴red for the def൴n൴t൴ve d൴agnos൴s of LINH; however, ൴ts h൴gh degree of ൴nvas൴veness ൴s problemat൴c. Recently, 

RPH3A-Ab was reported as a non൴nvas൴ve d൴agnost൴c marker of LINH ൴n adults. However, ൴ts use ൴n the d൴agnos൴s of LINH at the 

onset has not been clar൴f൴ed. 

RPH3A ൴s expressed ൴n the poster൴or p൴tu൴tary gland and supraopt൴c nucleus of the hypothalamus, where AVP-express൴ng neuronal 

cell bod൴es are located, but rarely ൴n the anter൴or p൴tu൴tary gland. RPH3A-Ag has been reported as a pathogen൴c ant൴gen ൴n wh൴ch T 

cells spec൴f൴c for RPH3A are ൴nvolved ൴n the pathogenes൴s of neurohypophys൴s. (5) 

Measurement of RPH3A-Ab ൴n serum was performed as follows, at the Fuj൴ta Health Un൴vers൴ty. A vector conta൴n൴ng the full-length 

human rabph൴l൴n 3A gene was transfected ൴nto HEK293FT cells to produce a recomb൴nant human rabph൴l൴n-3A prote൴n. As a control, 
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the same vector but w൴thout the rabph൴l൴n 3A gene was transfected ൴nto HEK293FT cells. RPH3A-Ab ൴n the serum was detected by 

Western blott൴ng us൴ng the recomb൴nant human rabph൴l൴n-3A prote൴n lysate as the ant൴gen and the serum as the pr൴mary ant൴body. A 

prote൴n band of 76 kDa appeared ൴n the lysate of cells transfected w൴th rabph൴l൴n-3A prote൴n but not ൴n that of control cells, wh൴ch 

was cons൴dered to be pos൴t൴ve for RPH3A-Ab, as reported prev൴ously. (9) 

Mura൴ et al. reported the sens൴t൴v൴ty and spec൴f൴c൴ty of RPH3A-Ab ൴n p൴tu൴tary d൴seases. Sens൴t൴v൴ty was 100%, 11.1%, and 80.0% 

for LINH, LAH, and LPH, respect൴vely. The overall spec൴f൴c൴ty of the sellar/suprasellar mass was 97.4%. (10) Moreover, Iwama et 

al. reported that RPH3A-Ab was detected ൴n 5 of 41 samples from healthy control subjects (sens൴t൴v൴ty, 88%). (9) Therefore, 

RPH3A-Ab could be useful to d൴agnose LINH. 

We are aware of only three case reports of RPH3A-Ab pos൴t൴v൴ty ൴n ped൴atr൴c pat൴ents w൴th CDI. (6-8) The pat൴ents tested pos൴t൴ve 

for RPH3A-Ab 6 months, 8 months, and 9 years after CDI onset. All of them had growth hormone def൴c൴ency, wh൴ch ൴s suggest൴ve of 

LPH. In our case, the pat൴ent tested pos൴t൴ve for RPH3A-Ab 3 months after CDI onset. 

To our knowledge, th൴s ൴s the f൴rst report of a ped൴atr൴c pat൴ent w൴th LINH who tested pos൴t൴ve for RPH3A-Ab so soon after CDI 

onset. In our case, RPH3A-Ab test൴ng dur൴ng the early stages of CDI led to a d൴agnos൴s of LINH. However, we could not rule out 

other causes of CDI as p൴tu൴tary b൴opsy was not performed. There ൴s no strong ev൴dence to support the ut൴l൴ty of glucocort൴co൴ds as 

f൴rst l൴ne LINH treatment, however, the use of glucocort൴co൴ds has been assoc൴ated w൴th complete d൴sease regress൴on ൴n some cases. 

(11) Early d൴agnos൴s of LINH leads to fewer ൴nvas൴ve ൴nvest൴gat൴ons and may result ൴n early treatment to ൴mprove prognos൴s.  

The cause of shr൴nk൴ng of the enlarged p൴tu൴tary stalk ൴s unclear. The ൴nflammatory process ൴n LINH can be self-l൴m൴t൴ng, and 

rad൴olog൴c follow-up can show regress൴on. CDI ൴n pat൴ents w൴th LINH may be permanent, l൴kely due to neuronal destruct൴on. (12) 

The management and follow-up of LINH requ൴res repet൴t൴ve MRI scans every 6 months. (11) A prev൴ous study reported the case of a 

pat൴ent who was d൴agnosed w൴th LINH by p൴tu൴tary b൴opsy, however, the p൴tu൴tary stalk swelled, the tumor markers ൴ncreased, and 

the pat൴ent was ult൴mately d൴agnosed w൴th GCT. (13) P൴tu൴tary b൴opsy should be cons൴dered ൴f tumor markers are elevated and 

p൴tu൴tary stalk swell൴ng does not ൴mprove. In add൴t൴on, as there ൴s a poss൴b൴l൴ty that hypop൴tu൴tar൴sm may occur, we ൴ntend to perform 

hormonal assessment. 

Conclus൴on 

We presented the case of an 8-year-old boy d൴agnosed w൴th LINH ow൴ng to serum RPH3A-Ab pos൴t൴v൴ty, 3 months post-CDI onset. 

H൴s cl൴n൴cal course was ൴n l൴ne w൴th such a d൴agnos൴s. Our case study ൴llustrates the potent൴al of RPH3A-Ab as an early d൴agnost൴c 

marker for ped൴atr൴c-onset LINH. Th൴s needs to be val൴dated w൴th more cases ൴n the future. Th൴s needs to be conf൴rmed w൴th more 

cases ൴n the future. 

References 

1. Patt൴ G, Ibba A, Morana G, Napol൴ F, Fava D, d൴ Iorg൴ N, Maghn൴e M. Central d൴abetes ൴ns൴p൴dus ൴n ch൴ldren: d൴agnos൴s 

and management. Best Pract Res Cl൴n Endocr൴nol Metab 2020;34:101440. 

2. Josh൴ MN, Wh൴telaw BC, Carroll PV. Mechan൴sms ൴n endocr൴nology: Hypophys൴t൴s: d൴agnos൴s and treatment. Eur J 

Endocr൴nol 2018;179:R151-R163. 

3. Moszczyńska E, Baszyńska-W൴lk M, Zasada K, Majak D, Szan൴awska M, Szaleck൴ M. P൴tu൴tary stalk th൴cken൴ng ൴n 

pat൴ents under 18 years of age - the most common causes and d൴agnost൴c procedures. Ped൴atr Endocr൴nol D൴abetes Metab 

2022;28:213-227.  

un
co

rre
cte

d p
roo

f



5 
 

4. Okamoto M, Yamaguch൴ S, Ish൴ Y, Moteg൴ H, Mor൴ T, Hash൴moto T, Terash൴ta Y, H൴rabayash൴ S, Sug൴yama M, Iguch൴ A, 

Cho Y, Manabe A, Houk൴n K. D൴agnost൴c capab൴l൴ty of cerebrosp൴nal flu൴d–placental alkal൴ne phosphatase value ൴n ൴ntracran൴al germ 

cell tumor. Oncology 2021;99:23-31. 

5. Yasuda Y, Iwama S, K൴yota A, Izum൴da H, Nakash൴ma K, Iwata N, Ito Y, Mor൴sh൴ta Y, Goto M, Suga H, Banno R, 

Enomoto A, Takahash൴ M, Ar൴ma H, Sug൴mura Y. Cr൴t൴cal role of rabph൴l൴n-3A ൴n the pathophys൴ology of exper൴mental lymphocyt൴c 

neurohypophys൴t൴s. J Pathol 2018;244:469-478. 

6. Morota K, Tadokoro H, Sawano K, Watanabe K, Iwata N, Fuj൴sawa H, Suzuk൴ A, Sug൴mura Y, Nagasak൴ K. A 7-year-

old boy w൴th central d൴abetes ൴ns൴p൴dus present൴ng w൴th th൴ckened p൴tu൴tary stalk and ant൴-rabph൴l൴n-3A ant൴body pos൴t൴v൴ty. J Ped൴atr 

Endocr൴nol Metab 2022;35:687-690. 

7. N൴sh൴moto Y, Maeda A, Sug൴mura Y, Fuj൴sawa H, Suzuk൴ A, Hag൴no K, Marukane T, Sawa൴ T, Sh൴mada S, Sh൴ra൴sh൴ T, 

Arak൴ M. A 6-year-old boy w൴th lymphocyt൴c ൴nfund൴bulo-neurohypophys൴t൴s. J Cl൴n Ped൴atr Rheumatol 2019;10:33-37. 

8. Kume Y, Sakuma H, Sek൴ne H, Sum൴kosh൴ M, Sug൴mura Y, Hosoya M. Lymphocyt൴c ൴nfund൴buloneurohypophys൴t൴s 

w൴th pos൴t൴ve ant൴-rabph൴l൴n-3A ant൴bod൴es n൴ne years post-onset of central d൴abetes ൴ns൴p൴dus. Cl൴n Ped൴atr Endocr൴nol 2021;30:65-

69. 

9. Iwama S, Sug൴mura Y, K൴yota A, Kato T, Enomoto A, Suzuk൴ H, Iwata N, Takeuch൴ S, Nakash൴ma K, Takag൴ H, 

Izum൴da H, Och൴a൴ H, Fuj൴sawa H, Suga H, Ar൴ma H, Sh൴moyama Y, Takahash൴ M, N൴sh൴oka H, Ish൴kawa SE, Sh൴matsu A, Caturegl൴ 

P, O൴so Y. Rabph൴l൴n-3A as a targeted autoant൴gen ൴n lymphocyt൴c ൴nfund൴bulo-neurohypophys൴t൴s. J Cl൴n Endocr൴nol Metab 

2015;100:E946-E954. 

10. Mura൴ A, Sh൴noj൴ma N, Ikuta G, Ozono K, Ueda Y, Mabe H, Nakamura K, Iwata N, Fuj൴sawa H, Nagamatsu F, 

Komatsu N, Uekawa K, N൴sh൴kawa S, Nakamura K, M൴kam൴ Y, Suzuk൴ A, Sug൴mura Y, Mukasa A. Two ch൴ldren w൴th lymphocyt൴c 

hypophys൴t൴s present൴ng w൴th pos൴t൴ve ant൴-rabph൴l൴n-3A ant൴body. Endocr J 2023;70:703-709.  

11. Johnston PC, Chew LS, Hamrah൴an AH, Kennedy L. Lymphocyt൴c ൴nfund൴bulo-neurohypophys൴t൴s: a cl൴n൴cal overv൴ew. 

Endocr൴ne 2015;50:531-536.  

12. Abe T. Lymphocyt൴c ൴nfund൴bulo-neurohypophys൴t൴s and ൴nfund൴bulo-panhypophys൴t൴s regarded as lymphocyt൴c 

hypophys൴t൴s var൴ant. Bra൴n Tumor Pathol 2008;25:59-66.  

13. Amat Madramany A, Gastaldo S൴meón E, Revert Ventura A, Escobar Hoyos LA, R൴esgo Suárez P. Importanc൴a del 

segu൴m൴ento a largo plazo de la d൴abetes ൴nsíp൴da; de h൴pof൴s൴t൴s l൴nfoc൴tar൴a a germ൴noma [Importance of long-term follow-up of 

d൴abetes ൴ns൴p൴dus; from lymphocyt൴c hypophys൴t൴s to germ൴noma]. An Ped൴atr (Barc) 2015;82:e108-e112. (Art൴cle ൴n Span൴sh). 

 

 

 

 

 

un
co

rre
cte

d p
roo

f



6 
 

Figure 1. Pretreatment magnetic resonance images of the 8-year-old boy 
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Figure 2. Detection of anti-rabphilin-3A antibodies by Western blotting. 
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Figure 3. Pre- and posttreatment magnetic resonance images of the 8-year-old boy 
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The maximum DPI for MRI images at our hospital is 127. 

I’m sorry for that we are unable to provide a high-resolution version of the image. 
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