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1 	 | 	 INTRODUCTION

Autoimmune	polyglandular	syndromes	(APS)	are	rare	dis-
orders	characterized	by	the	destruction	of	endocrine	and	
non-	endocrine	organs	by	organ-	specific	antibody-	directed	
T-	lymphocytic	infiltration.	There	are	understood	patterns	
of	 polyendocrine	 deficiencies	 that	 are	 defined	 as	 mono-
genic	and	polygenic	variances.	Historically,	these	combi-
nations	of	clinical	features	led	to	APS	being	categorized	as	
Type	1,	Type	2,	Type	3,	or	Type	4.1,2	This	case	highlights	an	
unusual	presentation	of	APS	type	3.

2 	 | 	 CASE REPORT

A	 29-	year-	old	 Caucasian	 man	 with	 only	 a	 past	 medical	
history	of	vitiligo	presented	to	the	emergency	department	
with	 a	 constellation	 of	 symptoms	 including	 subacute	
mental	 status	 changes	 and	 progressive	 lower	 extremity	
weakness	 with	 gait	 abnormalities	 and	 upper	 extremity	
paresthesia,	constipation,	and	a	15 pound	weight	loss	over	
the	past	several	months.

In	 the	emergency	department,	he	was	unable	 to	pro-
vide	 a	 detailed	 history	 due	 to	 altered	 mental	 status.	 His	
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Abstract
Autoimmune	 polyglandular	 syndromes	 (APS)	 are	 rare	 disorders	 characterized	
by	 auto-	destruction	 of	 endocrine	 and	 non-	endocrine	 organs	 by	 organ-	specific	
antibody-	directed	T-	lymphocytic	 infiltration.	This	case	highlights	a	29-	year-	old	
Caucasian	man	with	vitiligo	found	to	have	significant	neurological	abnormalities	
in	 the	 setting	of	newly	diagnosed	pernicious	anemia	and	 thyroid	autoimmune	
disease.
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vitals	 were	 within	 normal	 limits.	 He	 was	 alert	 and	 ori-
ented	 to	 person,	 place,	 and	 time	 but	 exhibited	 signifi-
cantly	delayed	and	brief	answers	to	questions	with	word	
finding	difficulty.	A	Montreal	Cognitive	Assessment	was	
completed	 resulting	 in	 a	 score	 of	 15/22	 with	 deficits	 in	
short-	term	 memory,	 organization,	 word	 fluency,	 and	 ex-
ecutive	functioning.	Physical	examination	was	notable	for	
angular	stomatitis,	glossitis	(Figure 1),	patches	of	vitiligo	
throughout,	 cranial	 nerves	 II-	XII	 were	 intact,	 upper	 ex-
tremity	and	lower	extremity	strengths	were	5/5	bilaterally	
with	 increased	 tone	 in	 the	 upper	 and	 lower	 extremities,	
sensation	to	touch,	pinprick,	and	vibration	were	intact	and	
symmetrical,	reflexes	were	noted	to	be	2/4	in	the	upper	ex-
tremities	but	4/4	in	the	bilateral	knees	and	bilateral	ankles	
with	>10 s	of	clonus	in	the	right	ankle	and	abnormal	plan-
tar	reflexes	in	the	bilateral	feet.	Coordination	showed	stiff,	
slow	finger-	to-	nose	 testing	without	 tremor	or	dysmetria,	
and	his	gait	was	noted	to	be	abnormal	with	stiff	straight	
leg	movements	with	difficulty	walking	on	toes	and	unable	
to	walk	on	heels.

His	 laboratory	 tests	 revealed	 a	 complete	 blood	 cell	
count	 (CBC)	 remarkable	 for	 pancytopenia,	 includ-
ing	 hemoglobin	 7.6  g/dl	 [13.2–	16.6],	 mean	 cell	 volume	
(MCV)	115.0  fl	 [78.2–	97.9],	white	blood	cell	1.8 × 109/L	
[3.4–	9.6]	 with	 an	 absolute	 neutrophil	 count	 (ANC)	 of	
1.00  ×  109/L,	 absolute	 lymphocyte	 count	 0.74  ×  109/L,	
and	 a	 platelet	 count	 of	 85  ×  109/L.	 Serum	 chemistry	
analysis	was	all	within	normal	 limits.	Endocrine	studies	

revealed	 thyroid	 stimulating	 hormone	 (TSH)	 20.6  milli-	
international	 units/L	 [0.3–	4.2]	 with	 a	 free	T4	 of	 1.2  ng/
dl	[0.9–	1.7],	normal	cosyntropin	study,	negative	hydroxy-
lase-	21	antibody,	and	normal	fasting	glucose.	Iron	studies	
showed	 iron	 83  mg/dl	 [50–	150],	 ferritin	 163  mg/dl	 [31–	
409],	total	iron	binding	capacity	155 mg/dl	[250–	400],	and	
percent	saturation	54%	[14%–	50%].	An	autoimmune	panel	
was	 completed	 revealing	 antinuclear	 antibody	 2.0  Units	
[≤1],	 extractable	 nuclear	 antigen	 antibody	 normal,	 C-	
reactive	protein	<3,	erythrocyte	sedimentation	rate	27 ml/
hour,	 double-	stranded	 DNA	 normal,	 cyclic	 citrullinated	
peptide	 antibody	 <15.6  Units	 [<20],	 rheumatoid	 factor	
antibody	 <15  international	 units/milliliter	 [<15],	 thy-
roperoxidase	 (TPO)	 antibody	 >900  international	 units/
milliliter	 [<9.0],	 intrinsic	 factor	 antibody	 positive,	 and	
tissue	transglutaminase	antibody	negative	with	a	normal	
IgA.	 Evaluation	 of	 vitamin	 deficiencies	 showed	 cobala-
min	(vitamin	B12)	<70	nanogram/L	[180–	914],	thiamine	
(vitamin	B1)	72 nanomole/L	[70–	180],	folic	acid	35 mg/L	
[>  =  4.0],	 methylmalonic	 acid	 39	 nanomole/milliliter	
[≤0.40],	 homocysteine	 205.9	 nanomole/milliliter	 [6.4–	
11.8],	vitamin	D	9 ng/ml	[20–	50],	pyridoxal	5-	phosphate	
5  mg/L	 [5–	50],	 pyridoxic	 acid	 6  mg/L	 [3–	30],	 and	 cop-
per	 0.91  mg/ml	 [0.75–	1.45]	 with	 normal	 ceruloplasmin.	
A	 human	 immunodeficiency	 virus	 (HIV)	 screening	 was	
negative,	and	syphilis	antibody	was	non-	reactive.	A	urine	
drug	screen	was	negative	for	ethanol,	amphetamine,	bar-
biturates,	benzodiazepines,	cocaine,	opiates,	methadone,	
oxycodone,	and	tetrahydrocannabinol.

Our	initial	differential	diagnosis	for	subacute	enceph-
alopathy	 associated	 with	 lower	 extremity	 weakness	 and	
ataxia	 remained	broad	 to	 include	nutritional	and	hema-
tologic	 etiologies	 given	 his	 pancytopenia	 on	 initial	 labo-
ratory	evaluation.	Vitamin	B12	deficiency	was	suspected	
early	 on	 given	 evidence	 of	 glossitis	 on	 examination	 and	
macrocytic	 anemia	 with	 pancytopenia.	 Thiamine	 defi-
ciency	and	Hashimoto	encephalopathy	were	considered.	
Infectious	 encephalitis	 and	 malignancy,	 such	 as	 lym-
phoma	and	plasma	cell	dyscrasias,	also	remained	on	the	
differential.	 Neurosyphilis	 was	 ruled	 out.	 Concern	 for	 a	
neurologic	 disorder,	 such	 as	 autoimmune	 myelopathy,	
multiple	 sclerosis,	 and	 stiff	 person	 syndrome,	 prompted	
imaging	of	the	brain	and	spine.

Magnetic	 resonance	 imaging	 (MRI)	 of	 the	 brain	 was	
completed	that	showed	T2	hyperintensity	around	the	right	
and	left	frontal	horn	and	right	occipital	horn	without	any	
evidence	of	acute	 ischemic	change.	MRI	of	 the	cervical,	
thoracic,	and	lumbar	spine	was	notable	for	extensive	long	
segment	 T2	 cord	 signal	 abnormality	 along	 the	 posterior	
columns	throughout	the	thoracic	spine	(Figure	2).	These	
findings	 of	 the	 spinal	 cord	 are	 consistent	 with	 radiolog-
ical	 findings	of	 subacute	combined	degeneration,	which	
occurs	in	the	setting	of	significant	vitamin	B12	deficiency.F I G U R E  1  Image	of	patient’s	mouth	revealing	glossitis
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He	 was	 diagnosed	 with	 autoimmune	 polyglandular	
syndrome	given	the	discovery	of	newly	diagnosed	perni-
cious	anemia	(PA)	with	profound	vitamin	B12	deficiency,	
newly	diagnosed	Hashimoto	thyroiditis	with	hypothyroid-
ism	and	known	vitiligo.

3 	 | 	 DISCUSSION

This	case	report	of	APS	is	remarkable	for	the	severity	of	
neurologic	 impairment	due	 to	pernicious	anemia	result-
ing	in	profound	vitamin	B12	deficiency.	Sequelae	of	his	vi-
tamin	B12	deficiency	included	metabolic	encephalopathy	
and	 subacute	 combined	 degeneration	 of	 the	 spine	 lead-
ing	to	progressive	ataxia	with	upper	motor	neuron	signs.	
Additional	 manifestations	 of	 his	 vitamin	 B12	 deficiency	
included	 glossitis,	 pancytopenia,	 and	 megaloblastic	 ane-
mia.	His	hypothyroidism	due	 to	Hashimoto’s	 thyroiditis	
potentially	contributed	to	his	encephalopathy,	pancytope-
nia,	and	glossitis.	However,	hypothyroidism	was	unlikely	
to	 explain	 his	 subacute	 combined	 degeneration	 of	 the	
spine	or	megaloblastic	anemia.	 In	consultation	with	our	
endocrinology	colleagues,	our	patient	was	diagnosed	with	
APS	type	3	given	his	constellation	of	pernicious	anemia,	
thyroid	autoimmune	disease,	and	vitiligo.

Autoimmune	 polyglandular	 syndromes	 has	 been	 cat-
egorized	 as	 monogenetic	 and	 polygenetic	 types,	 which	
exhibit	 particular	 clinical	 patterns.	 APS	 type	 1	 is	 a	 rare	
monogenetic	 defect	 in	 the	 autoimmune	 regulator	 gene	
found	 in	 chromosome	 21.	 Clinical	 significance	 typically	
arises	during	childhood	with	chronic	mucocutaneous	can-
dida	 infections.	This	 is	 then	 followed	 by	 endocrine	 dys-
function	hallmarked	by	hypoparathyroidism	and	primary	
adrenal	 insufficiency	 (Addison’s	 disease).	 Other	 associ-
ated	dysfunctions	include	but	are	not	limited	to	gonadal	
dysfunction,	enamel	hypoplasia,	and	enteropathies.1,2,3

Autoimmune	polyglandular	syndromes	type	2	is	a	more	
common	polygenetic	syndrome	that	is	typically	early	adult	

onset	and	predominantly	seen	in	females.	Endocrine	dys-
function	classically	seen	in	APS	type	2	 includes	primary	
adrenal	 insufficiency	 with	 type	 1	 diabetes	 mellitus	 and/
or	 thyroid	 autoimmune	 disease	 (TAD).	 Other	 associated	
dysfunctions	include	but	are	not	limited	to	celiac	disease	
and	pernicious	anemia	(PA).1,2,4,5

Autoimmune	 polyglandular	 syndromes	 type	 3	 is	 the	
most	 common	 APS	 type,	 hallmarked	 by	 TAD,	 and	 typi-
cally	observed	in	middle	aged	females.1,5	There	are	several	
subtypes	 which	 are	 categorized	 based	 on	 other	 organ-	
specific	autoimmune	 involvement;	 type	3a	exhibits	TAD	
with	type	1	diabetes,	type	3b	exhibits	TAD	with	pernicious	
anemia	(PA),	and	3c	exhibits	TAD	with	vitiligo,	alopecia,	
or	other	organ-	specific	autoimmune	disease.1,5,6	APS	type	
4	is	characterized	as	findings	of	two	or	more	autoimmune	
endocrine	organ	destruction,	which	does	not	fit	the	other	
APS	types.1

There	 are	 no	 universally	 established	 guidelines	 for	
APS	type	3	diagnosis	and	management.	However,	it	may	
be	prudent	to	keep	this	diagnosis	in	mind	in	patients	with	
TAD	as	other	studies	have	suggested	that	52%	of	patients	
with	TAD	could	fit	an	APS	type	3	diagnosis.5,6	Since	there	
are	no	established	guidelines	for	APS,	we	have	highlighted	
important	diagnosis	and	management	information	for	the	
commonly	involved	organ-	specific	autoimmune	findings	
of	TAD	and	pernicious	anemia	in	APS	type	3.

Evaluation	 for	 thyroid	 dysfunction	 by	 TSH	 measure-
ment	 is	 recommended	 in	 the	 presence	 of	 symptoms.	 If	
TSH	is	elevated,	subsequent	measurement	of	free	serum	
T4	is	indicated	and	diagnosis	of	primary	hypothyroidism	
may	 be	 made	 if	 free	 serum	T4	 is	 low.7	 Detection	 of	 ele-
vated	IgG4	or	presence	of	anti-	thyroperoxidase	antibodies	
is	 inherently	 suggestive	 of	 thyroid	 autoimmune	 disease,	
even	 in	 a	 euthyroid	 state.8Additionally,	 the	 presence	 of	
vitiligo	alone	may	have	a	positive	predictive	value	for	di-
agnosing	autoimmune	thyroid	disease.	Meta-	analysis	es-
timates	the	prevalence	of	thyroid	dysfunction	and	thyroid	
autoantibodies	in	patients	with	vitiligo	at	15.1%	and	20.8%,	

F I G U R E  2  T2-	weighted	magnetic	
resonance	(MR)	imaging.	Sagittal	
slice	of	the	cervical	spine	with	diffuse	
hyperintensity	of	the	dorsal	column	and	
mid	cord	(A).	Axial	slice	of	the	cervical	
spine	with	diffuse	hyperintensity	of	
dorsal	column	and	mid	cord	(B).	Sagittal	
slice	of	the	thoracic	spine	with	diffuse	
hyperintensity	of	the	dorsal	column	(C).	
Axial	slice	of	the	thoracic	spine	with	
symmetric	hyperintensity	of	the	dorsal	
column	(D)

(A)

(B)

(C)

(D)
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with	 corresponding	 relative	 risks	 of	 1.9	 and	 5.2,	 respec-
tively.9Regarding	 management,	 the	 American	 Thyroid	
Association	 recommends	 the	 initiation	 of	 levothyroxine	
monotherapy	in	patients	with	elevated	TSH,	low	T4,	and	
symptoms	of	hypothyroidism	with	serial	re-	evaluation	for	
clinical	improvement	and	TSH	normalization.	The	use	of	
glucocorticoids	is	generally	not	recommended	in	the	con-
text	 of	 autoimmune	 thyroid	 disease.7	 Thyroid	 hormone	
replacement	 therapy	 increases	 hepatic	 corticosteroid	
metabolism,	and	evaluation	for	underlying	adrenal	insuf-
ficiency	 is	warranted	before	 initiation	of	 thyroid	supple-
mentation	to	prevent	frank	adrenal	failure.10

Due	to	a	 lack	of	guideline	recommendations	for	 the	
diagnosis	of	PA,	a	combination	of	studies	must	be	under-
taken	and	analyzed	in	conjunction	with	overall	clinical	
features.	Serum	cobalamin	measurement	 remains	 inte-
gral	to	diagnosing	deficiency,	and	plasma	methylmalonic	
acid	 and	 homocysteine	 measurement	 are	 useful	 in	 de-
lineating	B12	deficiency	from	other	underlying	primary	
biochemical	derangements.11	Anti-	parietal	cell	antibody	
(APCA)	and	anti-	intrinsic	factor	(anti-	IF)	antibody	have	
been	 utilized	 to	 screen	 for	 pernicious	 anemia.	 APCA	
targets	the	H+/K+	ATP-	ase	found	in	parietal	cells	 that	
plays	a	major	role	in	acidifying	the	gastric	content	for	op-
timal	vitamin	B12	absorption.	APCA	can	be	detected	in	
85%–	90%	of	patients	with	pernicious	anemia.	However,	
APCA	is	seen	in	7.8%–	19.5%	in	the	general	adult	popula-
tion	(incidence	increases	with	age)	and	more	prevalent	
in	patients	with	known	organ-	specific	autoimmune	dis-
ease	 such	 as	 those	 seen	 in	 APS	 with	 TAD,	 type	 1	 dia-
betes	mellitus,	or	vitiligo.	Ultimately,	the	specificity	for	
APCA	in	the	setting	of	PA	is	only	50%.12,13	Anti-	IF	anti-
body	targets	intrinsic	factor	secreted	from	parietal	cells	
which	complexes	with	cobalamin	to	allow	for	improved	
absorption.	 In	 contrast	 to	 APCA,	 anti-	IF	 antibody	 is	
more	specific	at	98%	but	less	sensitive	at	50%–	70%	as	in-
cidence	 vary	 by	 gender	 and	 race.13,14,15	 Given	 the	 high	
sensitivity	of	APCA	and	 the	 specificity	of	anti-	IF,	both	
auto-	antibody	tests	should	be	obtained	when	evaluating	
for	pernicious	anemia.

Vitamin	 B12	 deficiency	 from	 pernicious	 anemia	 can	
manifest	with	neurologic	and	hematologic	abnormalities.	
Vitamin	 B12	 is	 an	 important	 cofactor	 in	 DNA	 synthesis	
and	 odd	 chain	 fatty	 acid	 metabolism.	Vitamin	 B12	 defi-
ciency	therefore	impairs	synthesis	and	methylation	of	my-
elin	 basic	 protein	 and	 lipids,	 accumulation	 of	 abnormal	
fatty	acid	metabolites,	and	ultimately	damage	of	the	my-
elin	sheath.16	This	is	postulated	as	the	primary	mechanism	
of	 demyelination	 in	 subacute	 combined	 degeneration	
of	 the	 spinal	 cord,	which	 is	only	evident	with	advanced	
deficiency	 such	 as	 in	 this	 case.16,17	 Subacute	 combined	
degeneration	can	be	appreciated	with	T2-	weighted	MRI,	
with	classical	findings	of	increased	signal	intensity	of	the	

bilateral	dorsal	columns.18	Homocysteine	methyltransfer-
ase	is	another	vitamin	B12-	dependent	enzyme	responsible	
for	 the	 conversion	 of	 5-	methyl-	tetrahydrofolate	 (5-	MTF)	
to	tetrahydrofolate,	which	is	pivotal	in	DNA	synthesis.	In	
bone	marrow,	buildup	of	5-	MTF	and	impaired	DNA	syn-
thesis	leads	to	the	disruption	of	hematopoiesis	and	devel-
opment	of	megaloblastic	anemia.16

Standard	 treatment	 of	 PA	 includes	 regular,	 life-
long	 injections	 of	 supplemental	 cyanocobalamin.	
Recommendations	 include	 doses	 of	 1000  mg	 multiple	
days	 weekly	 for	 1–	2  weeks,	 then	 weekly	 for	 approxi-
mately	4 weeks	until	clinical	improvement	is	noted,	then	
monthly	for	life.19,20	Limited	data	suggests	that	daily	high-	
dose	oral	supplementation	of	cobalamin	may	be	an	effec-
tive	 alternative	 treatment	 for	 PA,	 with	 criticisms	 arising	
from	poorly	defined	dosing	recommendations	and	possi-
bility	of	poor	compliance	or	follow-	up.11,14,20 Hematologic	
abnormalities	 should	 be	 monitored	 and	 are	 expected	 to	
improve	within	one	week,	often	resolving	within	6 weeks	
of	 supplementation.	 Neurologic	 abnormalities	 typically	
improve	 more	 gradually	 but	 may	 never	 fully	 resolve	 de-
pending	 on	 initial	 severity.	 Factors	 associated	 with	 im-
proved	short-	term	neurological	outcomes	include	brevity	
of	 disease	 course,	 absence	 of	 Babinski’s	 and	 Romberg’s	
signs,	age	less	than	50 years,	absence	of	sensory	deficits,	
and	 specific	 spinal	 MRI	 findings	 including	 involvement	
of	 fewer	 segments,	 presence	 of	 contrast	 enhancement	
and	absence	of	cord	atrophy.21,22	Higher	 levels	of	 serum	
cobalamin	at	the	time	of	presentation	are	also	associated	
with	decreased	clinical	severity	and	improved	neurologi-
cal	outcomes.23	Systematic	review	of	global	data	suggests	
a	 pooled	 incidence	 rate	 of	 gastric	 cancer	 in	 PA	 patients	
to	be	0.27%	per	person-	years,	and	meta-	analysis	demon-
strates	 an	 overall	 relative	 risk	 of	 6.8	 across	 ethnicities.24	
The	American	Society	for	Gastrointestinal	Endoscopy	rec-
ommends	 a	 one-	time	 endoscopic	 evaluation	 after	 initial	
diagnosis	with	subsequent	repeat	endoscopy	based	on	the	
emergence	or	evolution	of	gastrointestinal	symptoms	and	
increased	risk	of	malignancy.25

While	 our	 patient’s	 neurological	 abnormalities	 and	
encephalopathy	can	be	explained	by	his	vitamin	B12	de-
ficiency	and	hypothyroidism,	it	is	pertinent	to	remember	
that	autoimmune	polyglandular	syndromes	can	also	cause	
neurologic	complications	due	to	other	endocrinopathies.	
These	 complications	 can	 manifest	 with	 Addison	 disease	
leading	to	adrenal	insufficiency,	diabetes	mellitus	leading	
to	hyperosmolar	hyperglycemic	state	or	diabetic	ketoaci-
dosis,	 and	hypoparathyroidism	 leading	 to	hypocalcemia.	
Other	 described	 associated	 malabsorption,	 vitamin	 and	
mineral	deficiencies	that	can	lead	to	ataxic	gait	are	celiac	
sprue,	vitamin	E	deficiency,	and	hypomagnesemia.26

There	 have	 also	 been	 case	 reports	 of	 patients	 with	
APS	 type	 3	 and	 primary	 neurological	 diseases.	 Yokote	
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et	al.28	described	a	case	of	a	73-	year-	old	female	who	was	
hospitalized	for	diabetic	ketoacidosis	then	found	to	have	
APS	 type	 3	 with	 type	 1	 diabetes	 mellitus	 and	 chronic	
thyroiditis,	and	also	diagnosed	with	 late-	onset	conven-
tional	 multiple	 sclerosis	 based.	 There	 are	 also	 several	
reports	of	patients	with	APS	type	3	who	develop	myas-
thenia	 gravis.	 When	 including	 APS	 type	 1	 and	 type	 2,	
other	primary	neurological	diseases	have	been	concom-
itantly	reported	including	Guillain–	Barré,	Miller	Fisher	
syndrome,	 autoimmune	 central	 nervous	 system	 demy-
elination,	 and	 autoimmune	 cerebellar	 degeneration.	 It	
is	 hypothesized	 that	 there	 is	 a	 genetic	 component	 as	
APS	and	these	neurological	diseases	are	associated	with	
human	 leukocyte	 antigen	 (HLA).26,27,28	 Because	 our	
patient’s	 neurologic	 complications	 were	 secondary	 to	
metabolic	and	endocrine	disorders,	HLA	testing	was	not	
complete.

4 	 | 	 CONCLUSION

This	patient’s	constellation	of	symptoms	can	be	explained	
by	 his	 findings	 of	 profound	 vitamin	 B12	 deficiency	 sec-
ondary	 to	 pernicious	 anemia	 with	 subacute	 combined	
degeneration	 of	 the	 spinal	 cord	 and	 hypothyroidism	 in	
the	 setting	 of	 newly	 diagnosed	 Hashimoto’s	 thyroiditis.	
Given	his	history	of	vitiligo	and	newly	diagnosed	perni-
cious	anemia	and	Hashimoto’s	 thyroiditis,	he	meets	cri-
teria	for	autoimmune	polyglandular	syndrome	type	3.	He	
was	treated	with	supplemental	support	with	cyanocobala-
min,	 levothyroxine,	and	thiamine.	After	the	initiation	of	
vitamin	 and	 thyroid	 supplementation,	 he	 quickly	 expe-
rienced	 the	 improvement	 of	 his	 symptoms	 over	 several	
days.	 Though	 his	 mentation	 had	 cleared,	 he	 continued	
to	have	significant	weakness	and	required	discharge	to	a	
skilled	nursing	facility	for	further	skilled	needs.	Follow-	up	
was	planned	with	an	endocrinologist	and	gastroenterolo-
gist	for	gastric	cancer	screening;	however,	the	patient	was	
lost	to	follow-	up.
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