
Core tip: Congenital analbuminemia is characterized by 
low plasma albumin and compensatory hypercholes-
terolemia, which may increase cardiovascular risk. We 
report a case of congenital analbuminemia (1.0 g/dL) in 
a 38-year-old male with hypercholesterolemia (range: 
406-475 mg/dL) and severe arterial dysfunction [no bra-
chial artery flow-mediated dilation (FMD)]. Long-term, 
cholesterol-lowering treatment with atorvastatin was as-
sociated with the appearance of peripheral edema. Two-
months of infusion with albumin improved FMD (7%) 
and reduced serum cholesterol (273 mg/dL). Statin treat-
ment, together with periodical albumin infusions, may 
contribute to the safe reduction of cardiovascular risk. 
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INTRODUCTION
Congenital analbuminemia is a rare autosomic recessive 
inherited disorder in which the subject has no or little 
plasma albumin[1-3]. Analbuminemia is attributable to de-
fects in the gene coding for albumin which is located on 
chromosome 4 and is split into 15 exons by 14 interven-
ing introns[4,5]. Multiple mutations causing analbuminemia 
have been identified in the homozygous state[6-8]. The 
estimated prevalence is less than one in a million and to 
date, fewer than 50 cases have been reported worldwide. 
Although it is extremely rare, analbuminemia may teach 
us important pathophysiological lessons.

Albumin is the major plasma protein and the most 
important for maintaining plasma colloid oncotic pres-
sure and preventing systemic edema[9]. It is also an im-
portant circulating antioxidant and a transporter of  many 
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Abstract
Congenital analbuminemia is a rare autosomic recessive 
inherited disorder characterized by low plasma albumin 
and hypercholesterolemia, which may increase cardio-
vascular risk. Patients are essentially asymptomatic, 
apart from ease of fatigue, minimal ankle oedema and 
hypotension. There is no accepted strategy for safely 
treating both hypercholesterolemia and analbuminemia 
in order to eventually decrease the atherosclerotic risk. 
We report a case of congenital analbuminemia (1.0 g/dL)  
in a 38-year-old male with hypercholesterolemia (range: 
406-475 mg/dL) and severe arterial dysfunction [no bra-
chial artery flow-mediated dilation (FMD)]. Long-term, 
cholesterol-lowering treatment with atorvastatin was as-
sociated with the appearance of peripheral edema. Two-
months of infusion with albumin improved FMD (7%) and 
reduced serum cholesterol (273 mg/dL), supporting the 
hypothesis of a compensatory role of hypercholesterol-
emia. Statin treatment, together with periodical albumin 
infusions, may contribute to the safe reduction of car-
diovascular risk. 
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less soluble metabolites[9]. Surprisingly, the absence of  
albumin is tolerable and most patients are detected for-
tuitously. In fact, patients are essentially asymptomatic, 
apart from ease of  fatigue, minimal ankle oedema and 
hypotension[10-13].

In these patients the body is able to compensate for 
the lack of  albumin through the synthesis of  immuno-
globulins and other serum proteins such as ceruloplas-
min, fibrinogen and transferrin, but particularly through 
an increased secretion of  apolipoprotein-B from the 
liver[14,15]. Patients have enhanced plasma low density li-
poprotein-cholesterol (LDL-C) levels, normal or reduced 
high density lipoprotein-cholesterol (HDL-C) and normal 
triglycerides, possibly leading to premature atherosclerosis 
and cardiovascular events[16-18]. Indeed, hypoalbuminemia 
is strongly associated to cardiovascular disease in patients 
with nephrotic syndrome and in hemodialysis patients, 
where an inverse association between albumin and both 
total and LDL-C is observed[19]. Based on this, congenital 
analbuminemia should be associated with premature ath-
erosclerosis[20] and thrombotic events although, no data 
on atherosclerotic risk have been reported so far. 

Consequently, there is no accepted strategy for safely 
treating both hypercholesterolemia and analbuminemia in 
order to eventually decrease the atherosclerotic risk. 

CASE REPORT
Previous medical history
A 38-year-old Italian man was admitted with severe hy-
percholesterolemia and congenital analbuminemia. Born 
in 1973 from healthy and non-sanguineous parents, he 
received replacement therapy with human serum albu-
min for the presence of  mild oedema in his lower limbs 
and eyelids[21]. At 1 mo old he was admitted to the chil-
dren’s hospital where laboratory examinations revealed 
a reduced serum total protein of  3.2 g/dL and almost 
undetectable albumin but with normal urinary protein 
excretion and a remarkable increase in serum cholesterol 
(222 mg/dL). During hospitalization, he received replace-
ment therapy with human albumin and was discharged 
at 6 mo of  age, free of  oedemas and in good general 
condition. He was followed for 8 years with periodic 
laboratory check ups, which showed an absence of  the 
albumin peak in protein electrophoresis, thus confirming 
the initial diagnosis of  congenital analbuminemia associ-
ated with severe hypercholesterolemia (total cholesterol > 
400 mg/dL). Evaluation of  the child’s family revealed no 
members with hypoalbuminemia or familial hypercholes-
terolemia.

Clinical presentation
After 21 years of  life without any major clinical compli-
cation, the patient was referred to our outpatient clinic 
for the treatment of  hypercholesterolemia. His past clini-
cal history was unremarkable except for some lipotymic 
events and the presence of  mild ankle oedema during the 

hot season after standing for a long time. He had taken 
no medications regularly. The physical examination was 
within normal limits with no signs of  oedema of  the 
lower limbs, and no pleuric or ascitic effusion. His arterial 
blood pressure was 110/70 mmHg, with a body weight 
of  80 kg and a body mass index of  24.7 kg/m2. Resting 
and exercise electrocardiogram, arterial blood pressure 
monitoring, mono/bidimensional echocardiogram, echo-
color doppler studies of  the carotids and of  peripheral 
arteries were without pathological findings and confirmed 
the absence of  clinical signs of  atherosclerotic complica-
tions. However, on several occasions the brachial artery 
flow-mediated dilation (FMD) test[22], a surrogate marker 
of  atherosclerotic disease, confirmed the existence of  
severe arterial dysfunction (absence of  post-ischemic ar-
terial dilatation). No tendon xanthomas were detected.

Repeated laboratory examination revealed serum total 
protein ranging from 5.0 to 5.2 g/dL and serum albumin 
from 1.0 to 1.2 g/dL. Cellulose-acetate electrophoresis 
revealed the absence of  an albumin peak. Renal function 
tests, urinalysis and urinary protein excretion were nor-
mal. The patient showed a remarkable elevation in serum 
total-cholesterol (range, 406-475 mg/dL), LDL-C (range, 
317-379 mg/dL) and apolipoprotein-B (> 200 mg/dL) 
with normal HDL-cholesterol and triglyceride levels. Se-
rum lipoprotein(a), assessed by monoclonal-based enzyme-
linked immuno-absorbent assay, had the remarkably high 
value of  90.5 mg/dL (normal < 30 mg/dL). No corneal 
arcus or other signs of  dyslipidemia were present.

Our patient is the first case of  congenital analbumin-
emia attributable to compound heterozygosity for 2 new 
mutations in the exons 10 and 11 of  albumin gene[5].

Response to atorvastatin treatment
The patient received a American Heart Association step-1 
low-cholesterol, low-saturated-fat diet on his first visit, 
without any significant decrease in serum lipids over a 
5-mo period (total cholesterol from 409 to 397 mg/dL; 
LDL-C from 336 to 328 mg/dL, apolipoprotein-B from 
225 to 203 mg/dL). Treatment with atorvastatin was then 
started at the initial daily dose of  10 mg, increased to 20 mg  
at week 5 and to 40 mg at week 21[23]. Baseline and on-
treatment lipid and lipoprotein data are reported in Table 1. 
After 6 mo of  drug treatment, total and LDL-C dropped 
by 37.7% and by 50.6% respectively and HDL-C increased 
by 13.4%. Moreover, apolipoprotein-B and lipoprotein(a) 
were decreased by 18.7% and 19.7% respectively while 
apolipoprotein-A1 was increased by 65.0%. The treatment 
was safe and well tolerated with no increases in creatine-
kinases or in liver enzymes. Total and LDL-C, apolipo-
protein-B and lipoprotein(a) reached pre-treatment values 
only 2 wk after stopping atorvastatin. Based on the above 
favourable results, long-term treatment with atorvastatin 
40 mg was prescribed.

Response to albumin infusions
After 2 years on 40 mg/d atorvastatin treatment, the pa-
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tient complained of  severe bilateral, gravity-dependent, 
oedema and painless swelling of  the ankles and lower 
legs.

At that time serum cholesterol and albumin were 
360 mg/dL and 0.8 g/dL, respectively. Therefore, statin 
therapy was stopped and oral furosemide (25 mg/d) 
treatment was prescribed. 

In addition, starting 1 mo later, human albumin (20 g)  
was infused over a period of  8 wk (two infusions during 
the first week and one per week thereafter). During the 
treatment course, blood samples were taken immediately 
before each albumin infusion in order to evaluate long-
term changes in serum lipids and albumin. Serum albumin 
levels rose remarkably from 0.8 to 2.7 g/dL, while a pro-
gressive decrease in total and serum cholesterol was ob-
served (total cholesterol from 391 to 273 mg/dL; LDL-C 
from 312 to 196 mg/dL) (Figure 1). No alterations in 
liver and kidney function were observed after the periph-
eral infusion of  albumin.

Albumin infusion was also associated with recovery 
from symptoms of  peripheral oedema and an increase in 
FMD (from 0% to 7%).

During the 4 mo after albumin discontinuation, a 
mild, progressive increase of  total and LDL-C was ob-
served (total cholesterol up to 333 mg/dL; LDL-C up to 
249 mg/dL) which was paralleled by a progressive de-
crease of  serum albumin (from 2.7 to 1.4 g/dL). 

DISCUSSION
So far, more than 50 analbuminemia-causing homozygote 
or compound heterozygote mutations of  the albumin 
gene have been reported[24]. The majority of  patients do 
not have major clinical complications and can live fairly 
normal lives. In fact, the lack of  albumin is compensated 
by a severe hypercholesterolemia which is mainly caused 
by an increased rate of  production of  apo-B-containing li-
poproteins in the liver and to a lesser extent by a decrease 
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Table 1  Changes in serum lipid profile during treatment with atorvastatin at increasing dosages 

Time Treatment TC 
(mg/dL)

TG 
(mg/dL)

HDL-C 
(mg/dL)

LDL-C 
(mg/dL)

Apo A1 
(mg/dL)

Apo B 
(mg/dL)

Lp (a) 
(mg/dL)

ALT 
(UI)

AST 
(UI)

CK 
(U/L)

Alb 
(g/L)

Week 20 Diet 409   97 53 336 225 20 26 195 1.1
Week 0 Diet 397   85 52 328 124 203 90.5 18 18 162 0.8
Week 1 At 10 mg 384 144 45 310 25 30 193 0.8
Week 2 At 10 mg 307 104 52 234 18 20 181 0.8
Week 3 At 10 mg 284 122 45 214 21 22 138 0.7
Week 4 At 10 mg 261 111 44 194 162 151 85.3 21 15 147 0.7
Week 5 At 20 mg 303 100 60 223 14 20 160 0.8
Week 6 At 20 mg 290   99 61 209 20 20 147 0.7
Week 8 At 20 mg 240 130 49 165 80.0 19 21 123 0.8
Week 10 At 20 mg 263   93 45 199 22 15 123 0.8
Week 12 At 20 mg 264   84 36 211 25 20 192 0.7
Week 14 At 20 mg 264   88 47 199 23 17 172 0.8
Week 16 At 20 mg 250   83 49 184 76.6 22 17 142 0.7
Week 18 At 20 mg 279 119 42 213 17 17 131 0.7
Week 20 At 20 mg 272   90 57 197 224 160 23 24 195 1.0
Week 21 At 40 mg 243   90 59 166 199 165 72.6 25 30 189 0.7
Week 26 Diet 375 113 52 300 89.6 19 15 153
Week 28 Diet 435 124 51 359 224 206 22 10 137 0.6

TC: Total cholesterol; TG: Triglycerides; HDL-C: High density lipoprotein-cholesterol; LDL: Low density lipoprotein-cholesterol; Apo: Apolipoprotein; 
AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; CK: Creatine phosphokinase; Alb: Albumin.
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in LDL catabolism[17,18]. Hypercholesterolemia, whether 
primary or secondary, is recognized as the most important 
risk factor for premature atherosclerosis and there is over-
whelming evidence that lowering cholesterol decreases 
cardiovascular risk. Indeed, in our patient, the presence of  
severe arterial dysfunction, as assessed by the absence of  
post ischemic brachial artery dilation, was demonstrated 
on several occasions. 

There are only two other cases in the literature of  
short-term treatment of  hypercholesterolemia in human 
analbuminemics[18]. They relate to two South African 
adult patients who were treated with lipid-lowering diet 
and simvastatin at up to 40 mg day for a period of  20 wk. 
based on general experience with simvastatin, one patient 
responded as anticipated (LDL-C-48.3%), but the other 
responded less than expected (LDL-C-38.3%). However, 
both patients experienced a three- to fivefold increase in 
creatine-kinase.

In our patient a 21-wk period of  drug treatment with 
atorvastatin, with the dose increasing in stages from 10 to 
40 mg, resulted in a 50.6% reduction of  serum LDL-C, 
eventually reaching a value close to the goal of  160 mg/dL.  
Short-term treatment was safe and well tolerated, and no 
clinical complaints or biochemical signs of  hepatotoxic-
ity, myopathy or dysprotidemia developed. However long-
term lipoprotein cholesterol-lowering treatment led to a 
progressive decrease of  oncotic pressure, due to the re-
duction of  the compensatory hypercholesterolemia, with 
the consequent development of  severe swelling of  the 
ankles and lower legs.

Treatment with albumin infusions reversed peripheral 
edema and decreased serum cholesterol, supporting the 
hypothesis that severe hypercholesterolemia may repre-
sent a compensatory mechanism for the deficit of  albu-
min. 

We also observed an improvement in FMD after albu-
min infusion, suggesting a role for low albumin in elicit-
ing artery dysfunction. As oxidative stress unfavourably 
influences FMD[25], this favourable change may be inter-
preted as a combined antioxidant and cholesterol-lower-
ing effect of  albumin. Therefore, we suggest a direct cor-
relation between albumin infusion and the improvement 
in FMD.

In conclusion, we describe a patient with analbumin-
emia in whom statin reduced serum cholesterol but was 
associated with the appearance of  peripheral edema. 
Albumin infusions were also effective in reducing serum 
cholesterol and ameliorating artery dysfunction. Long-
term atorvastatin therapy together with periodic albumin 
infusions may contribute to decreasing cardiovascular risk 
safely in this clinical setting. 
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