












PKU 

COMPLETE ENZYME  DEFICIENY or <%1 CLASSIC  PKU 

• exceed 20 mg/dL (1200 micromol/L)

ENZYME  DEFICIENY %1- 5 MODERATE PKU 

• 15- 20 mg/dl ( 900 to 1200 micromol/L), 

ENZYME  DEFICIENY %1- 5 MILD  PKU 

• 10- 15 mg/dl (600 to 900 micromol/L),



HYPERPHENYLANINEMIA  ,ENZYME ACTIVITY >%5

MILD HYPERPHENYLANINEMIA 

• 6- 10 mg/dl (360 to 600 micromol/L)

Benign mild HPA

• 2- 6mg/dl (120 to 360 micromol/L)













Diagnosis test False  positive

Guthrie microbiological inhibition test HPA may be found in preterm and sick 

babies, particularly after parenteral

feeding with amino acids and in those 

with liver disease (where blood 

concentrations of methionine, TYR, 

leucine/isoleucine and PHE are usually 

also raised), and in treatment with 

chemotherapeutic drugs or trimethoprim. 

enzymatic techniques,

HPLC, or tandem mass 

spectrometry(investigation (120–

240 μmol/L)2-4 mg /dl , PHE/TYR 

ratio >3

Co-factor defects must be excluded by 

investigation of pterins in blood or urine

and dihydropteridine reductase (DHPR) 

in blood , BH4 loading test

DNAJC12 defciency by mutation analysis 

(co-chaperone  correct protein folding of 

the aromatic amino acid hydroxylases, 

PAH, tyrosine hydroxylase and tryptophan 

hydroxylases 1) 





❖ If dietary PHE restriction is in place this is stopped 2–3 days before the test. Blood PHE concentrations should 

be at least 400 μmol/L at the start. An oral dose of 20 mg BH4/kg is given approximately 30 min before a feed. 

Blood samples are collected for PHE and TYR at 0, 4, 8 and 24 h. 

❖ The test is positive if plasma PHE falls to normal (usually by 8 h) with a concomitant increase in TYR.

❖ The rate of fall of PHE may be slower in DHPR deficiency. 

❖ Blood for pterin analysis at 4 h will confirm that the BH4 has been taken and absorbed. 

❖ A combined PHE (100 mg/kg) and BH4 (20 mg/kg) loading test may be used as an alternative. This combined 

loading test is reported to identify BH4-responsive PAH deficiency and discriminate between co-factor synthesis

or regeneration defects and is useful if pterin analysis is not available.

❖ BH4 loading test is considered positive when initial plasma Ph concentrations decrease by at least 30% after 

8 h or by 50% after 24 h. Using the above protocol for the oral loading test, 60-70% of patients with mild PKU 

responded significantly. Using an extended protocol of more than 24 hrs with repeated administration of 10 mg 

BH4/kg/day, enabled the detection of additional mild or moderate PKU patients who are considered to be slow 

responders 2015Phenylketonuria: a review of current and future treatments

Naz Al Hafid1,2, John Christodoulou1,2,3

combined PHE (100 mg/kg) and BH4

BH4 Loading Test 

BASED ON ARTICLE



DNAJC12 deficiency by mutation analysis 

(co-chaperone  correct protein folding of the aromatic amino acid hydroxylases, 

PAH, tyrosine hydroxylase and tryptophan hydroxylases 1) 



















Phe and other neutral amino acids 

(LNAAs: Tyr, tryptophane, 

threonine, methionine, valine, 

isoleucine, leucine, and histidine) 

share the same transporter in the 

brain

The ratio of PHE 

concentrations in 

blood/brain is about 4:1 



Calculated amounts of PHE-free amino acid mixtures (AAMs) supplemented with vitamins, minerals and trace 

elements. The biological value of AAMs is lower than that of natural protein; the equivalent daily protein from 

this source needs to be 20% higher than the age-related reference values for natural protein.



PEGylated recombinant Anabaena variabilis phenylalanine 

ammonia lyase (PAL) pegvaliase (Palynziq) is approved for 

individuals >16 years

❖ The enzyme converts PHE independently from PAH and BH4 to a harmless compound, transcinnamic acid, and 

ammonia metabolised in the liver to urea. Covalent attachment of polyethylene glycol polymer chains (PEGylation) 

‘mask’ the agent from the host’s immune system, reducing immunogenicity and antigenicity. However, during early 

treatment (≤6 months) but also later (at year 1) all patients develop antibodies against PEG and PAL and more than 

90% experience adverse events like hypersensitivity, arthralgia/arthritis, injection site/generalized skin reactions or 

lymphadenopathy, and about 9% anaphylaxis episodes 

❖ Patients must always carry the epinephrine autoinjector and be able to master its application. Daily subcutaneous 

injection of 20–60 mg of the enzyme per maintenance dose is effective in reducing PHE concentrations below 

120 μmol/L and often allows a normal diet.



Sepiapterin, a natural precursor of BH4 in the salvage pathway of pterins is more stable and crosses cell membranes 

more efficiently than BH4. 

Exploratory studies in adult healthy volunteers showed that after oral doses of CNSA-001, a pharmaceutical 

preparation of sepiapterin, increases of BH4 in CSF, and plasma BH4 concentrations were larger than after equivalent 

doses of sapropterin dihydrochloride. However, trials are required to evaluate possible clinical effects.

Sepiapterin Sapropeterinor ?

Precursor of BH4 



Recombinant Adeno-associated viruses(rAAVs)

GENE THERAPY



Treatment   pku classic

RESTRICTION  DIET 

BH4 (SAPROPETERIN )

SEPIAPTERIN

pegvaliase (Palynziq)

LNAA

Glycomacropeptide

Gen thrapy

Liver transplant 



• . 

AGE TIME  MONITORING 

first year weekly

childhood fortnightly

Samples ideally should be taken early morning when concentrations are likely to be 

at a peak or at least 4 hours post-prandially

MONITORING 



▪ each 300 μmol/L increase in blood PHE during the first 6 years of life, IQ is reduced by 0.5 of a standard 

deviation (SD), and during age 5–10 years the reduction is 0.25 SD.

▪ Furthermore, IQ at the age of 4 years is reduced by 0.25 SD for each 4 weeks of delay in the start of 

treatment and for each 5 months of insufficient PHE intake.

Increase in serum PHE AGE IQ reduction

300 1ST 6 YEARS 0.5 of a standard deviation (SD)

300 5–10 years 0.25 SD

IQ at the age of 4 years is reduced by 0.25 SD for each 4 weeks of delay in treatment

Reduced by 0.25 SD for each 5 months of insufficient PHE intake

















استفاده میکنیم در غیر این صورت دوز های بالاتر دارو 100/25باشد از فرم mg/day 400در صورت نیاز به دوز لوو دوپا کمتر از 

.باشد75mg/dayمشروط به اینکه دوز کربی دوپا بیشتر از 

.عدد نصف قرص تجویز کرد4بوده که میتوان تا 25/100قرص 2کیلوگرمی برابر 20دوز نگهدارنده برای یک کودک 







Selegline

MAO 

INHIBITOR

Entacapon

COMT  

inhibitor 

PRAMIPEXONE 

DOPAMIN 

AGONIST 



Monitoring ofTreatment  in non  classic 

CSF amine concentrations 3-monthly in the 1st year

6-monthly in early childhood 

yearly thereafter. Where possible, 

CSF folate 

Hyperprolactinemia It has been suggested that 3 blood 

prolactin measurements over a 6 hour 

period may be a more sensitive and less 

invasive marker than the CSF HV

phenylalanin this only needs to be undertaken 

frequently in DHPR deficiency where a 

low-PHE diet is used.



treatment prognosis

Without  treatment GTPCH, PTPS and DHPR deficiency is 

poor,

With  treatment with GTPCH deficiency have some 

degree of learning difficulties despite 

adequate control

PTPS deficiency may have a satisfactory 

cognitive outcome 

DHPR deficiency, if started on diet, amine 

replacement therapy and folinic acid 

within the first months of life, can show 

normal development and growth

Out come  



Maternal  pku

developmental delay (92%), 

microcephaly (73%), 

low birth weight (40%) 

dysmorphic features 

Ph Problem 

<300 um / l no evidence of any deleterious effect on 

the fetus 

Above 360 μmol/L, developmental indices 

decreased by about three points for 

every 60 μmol/L rise in average 

concentration

≥900 μmol/L Congenital heart disease (CHD)

50% of mothers who had children with CHD had average PHE concentrations 

≥1500 μmol/L.



State Monitoring 

preconceptionally twice a week 

pregnancy three times a week 

<600 μmol/L reduced incidence of 

CHD 

<360 μmol/L minimised the risk of 

brain damage

Monitoring   and out come 



PH Treatment 

<1000 umol /l  without regim BH4 ??//  

<120 umol /l IUGR  (Low essential fatty acid intakes 

have led to the use of amino acid 

supplements fortified with DHA. Some 

centres use tyrosine supplements to 

maintain maternal TYR within the normal 

range. 

120- 360  umol /l Normal  range 

MATERNAL   PKU 



➢ Most frequently BH4 responsiveness is defined by a reduction of ≥30% in blood PHE concentration after a single 

dose of 20 mg BH4/kg body weight, but there are alternative criteria. 

➢ It has been suggested that a more clinically relevant assessment is to initially determine BH4-responsiveness with a 

screening test, measuring the decrease of blood PHE after a single BH4 dose of 20 mg/kg, followed, if there has 

been a decrease ≥30%, by a further period of BH4 treatment to assess the increase in natural protein tolerance 

setting a goal (e.g. an increase of at least 100%) to define responsiveness in clinical practice. 

➢ BH4 may act as a chaperone, providing conformational stabilisation and augmenting the effective PAH concentration. 

➢ Limited data suggest that the use of BH4 in pregnancy is effective and safe in controlling PHE concentrations in 

responsive patients but diet remains the first-line treatment for pregnant women. 

➢ Sepiapterin, a natural precursor of BH4 in the salvage pathway of pterins is more stable and crosses cell membranes 

more efficiently than BH4.


