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With great interest, we have read the paper by
Alexandre et al. (1).

They investigated Diffuse Alveolar Hemorrhage
(DAH) in various disorders and concluded that
“DAH appears to be a heterogeneous syndrome”.
The authors could not define a common pathway for
DAH.

We would like to emphasize that in our opinion
the underlying disorder is not the cause for DAH.
DAH rather needs to be considered as an accom-
panying symptom. In other words, DAH is in all
cases only a symptom associated with the diseases.
We suggest that often, the pathophysiological basis
for DAH is the same, viz. a genetically determined
shortness of vitamin K.

We published that DAH in coumarin users in
many cases develop idiopathic pulmonary fibrosis
(IPF) or nonspecific interstitial pneumonia (2,3).
Coumarins, like warfarin are used as anticoagulant.
They are generally called vitamin K antagonists be-
cause they block the recycling and thus regeneration
of vitamin K via inhibition of vitamin K epoxide re-
ductase 1 (VKORC1). The crucial role of vitamin K
deficiency as a risk factor or even trigger for fibrosing
interstitial pneumonias (IP), was further strength-
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ened by our finding, that patients who used cou-
marins and had at least one episode of DAH were
almost without exception carriers of a VKORCI or
CYP2C9 variant allele or both. VKORC1 is impor-
tant in the recycling of vitamin K. A lower activ-
ity of VKORCT1 results in a lower regeneration of
vitamin K. Coumarins are metabolized by the iso-
enzyme CYP2C9 into inactive metabolites. Lower
activity of this iso-enzyme will lead to higher lev-
els of the coumarins and thus to more inhibition of
VKORC1 by these compounds (4). Low vitamin K
activity leads to low coagulation and increases the
chance for DAH. The catalytic role of iron in the
hemorrhage results in oxidative stress, which is a
critical factor in fibrotic processes (5). Relative vita-
min K deficiency can cause various health problems,
whereas controlled vitamin K supplementation is a
well-tolerated treatment (4).

Moreover, we recently described a family with
IPF who had VKORC]I variant alleles in all of the
family members who had IPF and had CYP2C9 vari-
ants in all but one (6). Coumarins are not only drugs
but are also found in the human diet. Many other xe-
nobiotics are substrates or inhibitors of CYP2C9 and
inhibit the breakdown of coumarins. The decreased
VKORC1 in combination with decreased CYP2C9
activity thus elicits DAH symptoms (4) and hence
IPF.

Although we realize more options are possible
to explain the occurrence of DAH in various pathol-
ogies, the role of vitamin K deficit should be consid-
ered, as the clinical relevance is substantial.
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We recommend in case of unexplained DAH to
genotype the patient and supplement with vitamin
K when appropriate. Vitamin K supplementation is
probably especially relevant for people who frequent-
ly have infections (and thus use antibiotics), use oral
anticoagulants and/or come into contact with agents
that affect coagulation, such as bacteria, fungi, co-
caine and dyes.
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