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Òÿæåëûå ïîáî÷íûå ðåàêöèè, âñòðå÷àâøèåñÿ ïðè ïðèìåíåíèè äåêñòðàíà æåëåçà, áûëè îáóñëîâëåíû
ïðåïàðàòàìè ñ âûñîêîé ìîëåêóëÿðíîé ìàññîé. Ñóæäåíèÿ î òîì, ÷òî ñàõàðàò è ãëþêîíàò æåëåçà áîëåå
áåçîïàñíû, ÷åì äåêñòðàí æåëåçà, ïðåæäåâðåìåííû. Ïðîàíàëèçèðîâàíû îïóáëèêîâàííûå ñðàâíåíèÿ
äàííûõ î áåçîïàñíîñòè äîñòóïíûõ ïðåïàðàòîâ ïàðåíòåðàëüíîãî æåëåçà. Âñòðå÷àþòñÿ íåîïòèìàëüíûå
ñõåìû ïðèìåíåíèÿ ïðåïàðàòîâ æåëåçà ó ïàöèåíòîâ íà äîäèàëèçíîé ñòàäèè õðîíè÷åñêèõ çàáîëåâàíèé
ïî÷åê. Ìû ðåêîìåíäóåì èíôóçèþ îáùåé äîçû íèçêîìîëåêóëÿðíîãî äåêñòðàíà æåëåçà êàê ìåòîä âûáî-
ðà äëÿ âîñïîëíåíèÿ æåëåçà.

* Kidney International (2008) 73, 528–530. Ïåðåâîä ñ àíãëèéñêîãî Ä.Â. Òðîùàíñêîãî ïî çàêàçó êîìïàíèè «ÎÎÎ «Êîñìîôàðì». Ïåðå-
âîä ïå÷àòàåòñÿ ñ ðàçðåøåíèÿ îáëàäàòåëÿ àâòîðñêèõ ïðàâ.

Òåîðåòè÷åñêàÿ îçàáî÷åííîñòü äîëãîñðî÷íîé òîê-
ñè÷íîñòüþ ïàðåíòåðàëüíîãî ïðèìåíåíèÿ æåëåçà ïðè
çàáîëåâàíèÿõ ïî÷åê íå ïîäòâåðæäåíà ïîñëåäíèìè îá-
ñåðâàöèîííûìè èññëåäîâàíèÿìè äèàëèçíûõ ïàöèåí-
òîâ [1, 2]. Â ïóáëèêàöèÿõ ïðîäîëæàþò îáñóæäàòüñÿ
ïðîáëåìà àíàôèëàêñèè, ñâÿçàííàÿ ñ äåêñòðàíîì æå-
ëåçà, è ïîáî÷íûå ðåàêöèè ïðè èíôóçèÿõ ïðåïàðàòîâ
æåëåçà. Íåäàâíèå ïóáëèêàöèè â æóðíàëå Kidney
International [3, 4] ïîäíèìàþò âîïðîñ âûáîðà îïòè-
ìàëüíîãî ìåòîäà âíóòðèâåííîãî ââåäåíèÿ æåëåçà.
Ïðåäëàãàåòñÿ àãðåññèâíûé ðåæèì âîñïîëíåíèÿ ñàõà-
ðàòîì æåëåçà â äîçå 500 ìã çà 3 ÷àñà. Ýòè ðåêîìåíäà-

öèè áàçèðóþòñÿ íà äâóõ äîïóùåíèÿõ: ïåðâîå, ÷òî äåê-
ñòðàí æåëåçà ìåíåå áåçîïàñåí, ÷åì ñàõàðàò æåëåçà (Âå-
íîôåð; American Regent, ÑØÀ, è Vifor, Øâåéöàðèÿ); è,
âòîðîå, ÷òî îïàñíîñòü áîëåå âûñîêèõ, íåæåëè ðåêî-
ìåíäîâàííûõ, äîç ñàõàðàòà æåëåçà áóäåò íèâåëèðîâà-
íà óäîáñòâîì äëÿ ïàöèåíòîâ è âðà÷åé. Îäíàêî âàæíûì
ìîìåíòîì ÿâëÿåòñÿ, ÷òî àâòîðû íå ñðàâíèâàëè áåç-
îïàñíîñòü ýòèõ äâóõ ïðåïàðàòîâ. Ê òîìó æå íå ïðèíè-
ìàåòñÿ âî âíèìàíèå çíà÷èìîå îòëè÷èå ìåæäó íèçêî-
ìîëåêóëÿðíûì äåêñòðàíîì æåëåçà (INFeD (Watson,
ÑØÀ) è ÊîñìîÔåð (Pharmacosmos, Äàíèÿ)) è âûñîêî-
ìîëåêóëÿðíûìè ïðåïàðàòàìè äåêñòðàíà æåëåçà (Im-
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feron (Fisons, Âåëèêîáðèòàíèÿ) è Dexferrum (American
Regent, ÑØÀ, è Vifor, Øâåéöàðèÿ)). Îïóáëèêîâàííûå
ðàçëè÷èÿ â áåçîïàñíîñòè ýòèõ ïðåïàðàòîâ áóäóò îá-
ñóæäåíû íèæå.

Íåëüçÿ ðàññìàòðèâàòü ðåæèì âíóòðèâåííîãî ââå-
äåíèÿ 500 ìã ñàõàðàòà æåëåçà çà 3 ÷àñà äâà äíÿ ïîä-
ðÿä êàê îïòèìàëüíûé, òàê êàê ëó÷øèì ðåøåíèåì áó-
äåò ââåäåíèå áîëüøåãî êîëè÷åñòâà æåëåçà îäíîé èí-
ôóçèåé îáùåé äîçû íèçêîìîëåêóëÿðíîãî äåêñòðàíà
æåëåçà [6]. Ýòîò ìåòîä âíóòðèâåííîãî ïðèìåíåíèÿ
áîëåå óäîáåí äëÿ ïàöèåíòîâ è âðà÷åé, ìåíåå äîðîãî-
ñòîÿù, ïîçâîëÿåò ââåñòè çà îäèí ðàç äî 3000 ìã è íå
áîëåå òîêñè÷åí. Êàê ñàõàðàò, òàê è ãëþêîíàò æåëåçà
ìîãóò áûòü ââåäåíû â âèäå 5-ìèíóòíîé èíúåêöèè â
äîçå 200–300 ìã, îäíàêî áîëüøèå äîçû, äàæå ââåäåí-
íûå çà äëèòåëüíûå ïðîìåæóòêè âðåìåíè, ïðèâîäÿò ê
÷àñòûì ìàëûì ðàçäðàæàþùèì, äèñêîìôîðòíûì âàçî-
àêòèâíûì ðåàêöèÿì è çàïðåùåíû [5]. G. Chandler ñ ñî-
àâò. ñîîáùèëè î 249 ïàöèåíòàõ, ïîëó÷èâøèõ 335 èí-
ôóçèé ñàõàðàòà æåëåçà â äîçå 200–500 ìã çà 2 ÷àñà [5].
Àâòîðû ïðèøëè ê çàêëþ÷åíèþ, ÷òî ïîáî÷íûå ðåàê-
öèè äîç 400 è 500 ìã ñëèøêîì ÷àñòû, ÷òîáû ðåêîìåí-
äîâàòü èõ ê ðóòèííîìó ïðèìåíåíèþ â âèäå äâóõ÷à-
ñîâûõ èíôóçèé. Îò 5 äî 12% ïàöèåíòîâ, ïåðåíåñøèõ
ïîáî÷íûå ðåàêöèè íà èíôóçèè âî âðåìÿ èññëåäîâà-
íèÿ [3, 4], ïðîäåìîíñòðèðîâàëè 5–10-êðàòíîå ïðåâû-
øåíèå òàêèõ ðåàêöèé ïî ñðàâíåíèþ ñ ïðèìåíåíèåì
íèçêîìîëåêóëÿðíîãî äåêñòðàíà æåëåçà ëèáî íèçêèõ
äîç ñàõàðàòà æåëåçà.

Íà ñåãîäíÿøíèé äåíü ìíîãî÷èñëåííûå ïóáëèêà-
öèè ïîäòâåðæäàþò, ÷òî àíàôèëàêñèè è ñåðüåçíûå ïî-
áî÷íûå ðåàêöèè ïðè ïðèìåíåíèè äåêñòðàíîâ æåëåçà
â ïîäàâëÿþùåì áîëüøèíñòâå ñëó÷àåâ ñâÿçàíû ñ äâóìÿ
ïðåïàðàòàìè âûñîêîìîëåêóëÿðíîãî äåêñòðàíà æåëå-
çà: Imferon, ñíÿòûé ñ ïðîèçâîäñòâà, è Dexferrum, áî-
ëåå íå ðåêîìåíäîâàííûé ê ïðèìåíåíèþ [7–15].

Õàðàêòåðèñòèêè 4 äîñòóïíûõ ïðåïàðàòîâ æåëåçà
ïðèâåäåíû â òàáë.

Ïîñëå òåñòîâîé äîçû ÷àñòî îòìå÷àþòñÿ àðòðàëãèè
è ìèàëãèè (áîëåçíåííîå íàïðÿæåíèå ìûøö ãðóäè è
ñïèíû) áåç òàõèêàðäèè, òàõèïíîý, ãèïîòåíçèè, îá-
ñòðóêöèè ëèáî àíãèîýäåìû. Ýòè ïîáî÷íûå ðåàêöèè
ñàìîñòîÿòåëüíî ïðîõîäÿò ÷åðåç íåñêîëüêî ìèíóò è
áîëåå íå ðåãèñòðèðóþòñÿ [7]. Ñëàáîâûðàæåííûå è ñà-
ìîïðîõîäÿùèå ðåàêöèè íà ââåäåíèå íèçêîìîëåêóëÿð-
íîãî äåêñòðàíà æåëåçà èíîãäà ïûòàþòñÿ êóïèðîâàòü
âíóòðèâåííûì ââåäåíèåì àíòèãèñòàìèííûõ ïðåïàðà-

òîâ èëè àäðåíàëèíà, êîòîðûå ñàìîñòîÿòåëüíî ñïîñîá-
íû âûçûâàòü âàçîàêòèâíûå ðåàêöèè, ïðèïèñûâàåìûå
âïîñëåäñòâèè ïðåïàðàòàì æåëåçà. Èíôóçèÿ îáùåé
äîçû äî 1500 ìã íèçêîìîëåêóëÿðíîãî äåêñòðàíà æå-
ëåçà ïðèìåíÿåòñÿ ó äèàëèçíûõ ïàöèåíòîâ áåç òîêñè÷-
íûõ ïðîÿâëåíèé [16]. Â ïåðâîì èññëåäîâàíèè, ïðîäå-
ìîíñòðèðîâàâøåì ñèíåðãè÷íîñòü ïàðåíòåðàëüíîãî
ïðèìåíåíèÿ æåëåçà ñ ýðèòðîïîýòèíîì ïðè õèìèîòå-
ðàïèè ïàöèåíòîâ, ñòðàäàþùèõ îíêîëîãè÷åñêèìè çà-
áîëåâàíèÿìè [17], ó 81 ïàöèåíòà èç 157 ïðèìåíÿëèñü
äåêñòðàíû æåëåçà. 79 ïàöèåíòîâ ïîëó÷èëè íèçêîìî-
ëåêóëÿðíûé äåêñòðàí æåëåçà è 2 – âûñîêîìîëåêóëÿð-
íûé äåêñòðàí æåëåçà. Íè ó îäíîãî èç 79 ïàöèåíòîâ,
ïîëó÷èâøèõ íèçêîìîëåêóëÿðíûé äåêñòðàí æåëåçà, íå
áûëî îòìå÷åíî ñåðüåçíûõ ïîáî÷íûõ ðåàêöèé. Ó îä-
íîãî èç äâóõ ïàöèåíòîâ, ïîëó÷èâøèõ âûñîêîìîëåêó-
ëÿðíûé äåêñòðàí æåëåçà, ðàçâèëñÿ àíàôèëàêòè÷åñêèé
øîê. Íåñêîëüêî ìåñÿöåâ ñïóñòÿ äàííîìó ïàöèåíòó
áûëà ïðîâåäåíà èíôóçèÿ íèçêîìîëåêóëÿðíîãî äåêñò-
ðàíà æåëåçà áåç êàêèõ-ëèáî ðåàêöèé. Íèçêîìîëåêó-
ëÿðíûé äåêñòðàí æåëåçà, ñàõàðàò è ãëþêîíàò æåëåçà
(Ferrlecit; Watson, ÑØÀ) ìîãóò ïðèìåíÿòüñÿ áåç çíà÷è-
ìîãî ðèñêà ñ ÷àñòîòîé ñåðüåçíûõ ïîáî÷íûõ ðåàêöèé
ìåíåå ÷åì 1 íà 200 000 [9]. Îïèñàííûå [3] ñåðüåçíûå
àíàôèëàêòîèäíûå ðåàêöèè, íåñîìíåííî, áûëè âûçâà-
íû âûñîêîìîëåêóëÿðíûì äåêñòðàíîì æåëåçà.

Íèçêîìîëåêóëÿðíûé äåêñòðàí æåëåçà ìîæåò áûòü
ââåäåí âíóòðèâåííî ñòðóéíî äî 200 ìã çà 2 ìèíóòû áåç
îïàñíîñòè àíàôèëàêñèè ëèáî êàê èíôóçèÿ îáùåé
äîçû äî 3000 ìã çà 4 ÷àñà [6]. Òåì íå ìåíåå ïî-ïðåæíå-
ìó ðåêîìåíäîâàíà òåñòîâàÿ äîçà, íåñìîòðÿ íà òî ÷òî
âåëè÷èíà òåñòîâîé äîçû íå ïîäòâåðæäåíà íè â îäíîì
èññëåäîâàíèè. Ïðè ýêîíîìè÷åñêîì àíàëèçå èíôóçèé
îáùåé äîçû íèçêîìîëåêóëÿðíîãî äåêñòðàíà æåëåçà
ýêîíîìèÿ ïðè ïðèìåíåíèè ýòîãî ìåòîäà ââåäåíèÿ
ïàðåíòåðàëüíîãî æåëåçà îöåíèâàåòñÿ â ÷åòâåðòü ìèë-
ëèîíà äîëëàðîâ ó 225 000 äèàëèçíûõ ïàöèåíòîâ â
ÑØÀ [16]. Â ÑØÀ ÷àñòî ââîäèòñÿ 135 ìã ìåòèëïðåäíè-
çîëîíà äî ëèáî ïîñëå èíôóçèè ïðåïàðàòîâ æåëåçà äëÿ
îáëåã÷åíèÿ ñàìîñòîÿòåëüíî ïðîõîäÿùèõ àðòðàëãèé è
ìèàëãèé, íå÷àñòî íàáëþäàåìûõ ïðè áîëüøèõ äîçàõ
íèçêîìîëåêóëÿðíîãî äåêñòðàíà æåëåçà [18].

Îäíàêî â Åâðîïå ïðåìåäèêàöèÿ øèðîêî íå ïðèìå-
íÿåòñÿ [19]. Íåäàâíî íàìè áûëè ïðîâåäåíû èíôóçèè ó
34 ïàöèåíòîâ îáùåé äîçû íèçêîìîëåêóëÿðíîãî äåê-
ñòðàíà æåëåçà îò 1000 äî 2250 ìã çà 90 ìèíóò áåç ïî-
áî÷íûõ ðåàêöèé.

Ò à á ë è ö à
Äîñòóïíûå íà ñåãîäíÿøíèé äåíü ïàðåíòåðàëüíûå ïðåïàðàòû æåëåçà

Низкомолекулярный

декстран железа

Сахарат ж

Необходимость тест-дозы Да Нет

Объем ампулы 2 мл 5 мл

Содержание железа 50 мг/мл 20 мг/м

Предупреждающая маркировка Да1 Нет

Инфузия общей дозы Да Нет

Премедикация Только для ИОД2 Нет

Консерванты Нет Нет

Молекулярный вес, измеренный

производителем
165 000 Да 34 000–60 0

1 Ïðåäóïðåæäàþùàÿ ìàðêèðîâêà îòìåíåíà Åâðîïåéñêîé êîìèññèåé ïî ôàðìàêîíàäçîðó ñ ñåíòÿáðÿ 2007 ã. (ïðèì. ïåðåâîä÷èêà).
2 ÈÎÄ – èíôóçèÿ îáùåé äîçû.
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Ñàõàðàò, ãëþêîíàò æåëåçà è íèçêîìîëåêóëÿðíûé
äåêñòðàí æåëåçà ìîãóò ïðèìåíÿòüñÿ áåç çíà÷èìîãî
ðèñêà àíàôèëàêñèè, íî òîëüêî ïîñëåäíèé ïðåïàðàò
ìîæåò áûòü ââåäåí â âèäå èíôóçèè îáùåé äîçû. Â íà-
øåé ïðàêòèêå ìû èíôóçèðîâàëè áîëåå 80 000 äîç (ñî-
îòâåòñòâóþùèõ 100 ìã æåëåçà) íèçêîìîëåêóëÿðíîãî
äåêñòðàíà æåëåçà áåç åäèíîé ïîáî÷íîé ðåàêöèè, ïî-
òðåáîâàâøåé òåðàïèè ëèáî ïðåêðàùåíèÿ èíôóçèè
æåëåçà. Ïîáî÷íûå ðåàêöèè, ñâÿçàííûå ñ èíôóçèåé,
íàáëþäàëèñü ìåíåå ÷åì ó 1 èç 200 ïàöèåíòîâ. Â íàñòî-
ÿùåå âðåìÿ îïóáëèêîâàíû òðè ñðàâíèòåëüíûõ àíàëè-
çà [19–21] íèçêîìîëåêóëÿðíîãî äåêñòðàíà æåëåçà è
ñàõàðàòà æåëåçà, äåìîíñòðèðóþùèå îäèíàêîâóþ ýô-
ôåêòèâíîñòü è òîêñè÷íîñòü ñî çíà÷èòåëüíîé ýêîíî-
ìèåé è óäîáñòâîì ïðè ïðèìåíåíèè íèçêîìîëåêóëÿð-
íîãî äåêñòðàíà æåëåçà.

Îïóáëèêîâàíû òðè èññëåäîâàíèÿ ïàöèåíòîâ ñ 3–
4-é ñòàäèåé õðîíè÷åñêîé ïî÷å÷íîé íåäîñòàòî÷íîñòè,
ïðåäïîëàãàþùèå, ÷òî äåêñòðàí æåëåçà ìîæåò áûòü
ìåíåå íåôðîòîêñè÷íûì, íåæåëè ñàõàðàò ëèáî ãëþêî-
íàò æåëåçà [22–24]. R.A. Zager ñ ñîàâò. [22] ïðîäåìîíñò-
ðèðîâàëè óõóäøåíèå âîññòàíîâëåíèÿ ïî÷å÷íûõ êëå-
òîê êðûñ, ïîëó÷èâøèõ ñàõàðàò æåëåçà > ãëþêîíàò æå-
ëåçà >> äåêñòðàí æåëåçà. Ýòè àâòîðû ïîêàçàëè, ÷òî ñàõà-
ðàò æåëåçà îòÿãîùàåò ýêñïåðèìåíòàëüíûé ñåïñèñ [25] è
â îòäåëüíîì ýêñïåðèìåíòå ñàõàðàò æåëåçà > ãëþêîíàò
æåëåçà >> äåêñòðàí æåëåçà óñèëèâàþò ïðîäóêöèþ ôàê-
òîðà íåêðîçà îïóõîëè-α ó æèâîòíûõ ïîñëå èíôóçèè
ýíäîòîêñèíà [26].

Èññëåäîâàíèÿ, ïðîâåäåííûå íà ëþäÿõ, òàêæå äå-
ìîíñòðèðóþò, ÷òî íèçêîìîëåêóëÿðíûé äåêñòðàí æå-
ëåçà ìîæåò áûòü ìåíåå òîêñè÷íûì äëÿ ïî÷å÷íûõ êà-
íàëüöåâ. A.B. Pai ñ ñîàâò. ïîêàçàëè íàðàñòàíèå íå ñâÿ-
çàííîãî ñ òðàíñôåððèíîì (ñâîáîäíîãî) æåëåçà è ìàð-
êåðîâ îêñèäàòèâíîãî ñòðåññà ïîñëå îäíîé äîçû ñàõà-
ðàòà ëèáî ãëþêîíàòà æåëåçà ïî ñðàâíåíèþ ñ äåêñòðà-
íîì æåëåçà [23]. R. Agarwal ñ ñîàâò. âûÿâèëè ñòèìóëÿ-
öèþ ïðîòåèíóðèè è ïåðåêèñíîãî îêèñëåíèÿ ëèïèäîâ
ñàõàðàòîì æåëåçà ó ïàöèåíòîâ ñ õðîíè÷åñêèìè çàáî-
ëåâàíèÿìè ïî÷åê [24]. R. Agarwal ñ ñîàâò. [27] íåäàâíî
îïóáëèêîâàëè ðåçóëüòàòû ñðàâíèòåëüíîãî ïåðåêðåñ-
òíîãî èññëåäîâàíèÿ, ñîãëàñóþùèåñÿ ñ äàííûìè òîê-
ñè÷íîñòè íà æèâîòíûõ ìîäåëÿõ [22], ó ïàöèåíòîâ ñ
õðîíè÷åñêèìè çàáîëåâàíèÿìè ïî÷åê, êîòîðûå ïîëó-
÷àëè îäíó äîçó 100 ìã ñàõàðàòà ëèáî ãëþêîíàòà æå-
ëåçà çà 10 ìèíóò. Îíè îáíàðóæèëè, ÷òî òîëüêî ñàõà-
ðàò æåëåçà èíäóöèðóåò ïðåõîäÿùóþ ïðîòåèíóðèþ è
àëüáóìèíóðèþ (ðèñ.). Íåñìîòðÿ íà òî ÷òî êëèíè÷åñ-
êàÿ çíà÷èìîñòü òàêîãî ïðåõîäÿùåãî ýôôåêòà îñòàåò-
ñÿ íåóòî÷íåííîé, ýòè èññëåäîâàíèÿ ïîäíèìàþò âîï-
ðîñû î ïðàâîìî÷íîñòè ïðèìåíåíèÿ âûñîêèõ äîç ñà-
õàðàòà æåëåçà ó ïàöèåíòîâ ñ õðîíè÷åñêèìè çàáîëå-
âàíèÿìè ïî÷åê è ðåøåíèè ïðåêðàòèòü ðàññìàòðèâàòü
íèçêîìîëåêóëÿðíûé äåêñòðàí æåëåçà êàê ïðåïàðàò
ïåðâîãî ðÿäà ó ïàöèåíòîâ ñ àíåìèåé ïðè ïî÷å÷íûõ
çàáîëåâàíèÿõ.

Äëÿ ðÿäà ïàöèåíòîâ, ê ïðèìåðó Ñâèäåòåëåé Èåãî-
âû, êîòîðûå îòâåðãàþò âñå ÷åëîâå÷åñêèå êîìïîíåí-
òû êðîâè, îíêîëîãè÷åñêèõ ïàöèåíòîâ, êîòîðûì ðóòèí-
íî íå èìïëàíòèðóþò ïîñòîÿííûé âåíîçíûé äîñòóï,
êàê äèàëèçíûì ïàöèåíòàì àðòåðèîâåíîçíûé øóíò,
åäèíñòâåííàÿ èíôóçèÿ îáùåé äîçû íèçêîìîëåêóëÿð-
íîãî äåêñòðàíà æåëåçà çà 2 ÷àñà îáåñïå÷èâàåò ñóùå-

ñòâåííóþ ýêîíîìèþ è óäîáñòâî ïî ñðàâíåíèþ ñ äðó-
ãèìè ðåæèìàìè ââåäåíèÿ.

Ìû ïðåäëàãàåì èñïîëüçîâàòü èíôóçèþ îáùåé äîçû
íèçêîìîëåêóëÿðíîãî äåêñòðàíà æåëåçà âìåñòî âûñî-
êèõ äîç ñàõàðàòà æåëåçà, ñâÿçàííûõ ñ âûñîêîé ÷àñòî-
òîé (12%) ïîáî÷íûõ ðåàêöèé è áîëåå äîðîãèõ. Ó îí-
êîëîãè÷åñêèõ è äèàëèçíûõ ïàöèåíòîâ, åæåíåäåëüíî
ëèáî ÷àùå ïîñåùàþùèõ áîëüíèöû, êîðîòêèå èíôó-
çèè íèçêîìîëåêóëÿðíîãî äåêñòðàíà æåëåçà, ñàõàðàòà
ëèáî ãëþêîíàòà æåëåçà ìîãóò îñóùåñòâëÿòüñÿ áåç çíà-
÷èìîãî ðèñêà. Ïðè íåîáõîäèìîñòè ââåäåíèÿ áîëüøèõ
äîç ïðåäïî÷òèòåëüíûì ìåòîäîì ÿâëÿåòñÿ èíôóçèÿ
îáùåé äîçû íèçêîìîëåêóëÿðíîãî äåêñòðàíà æåëåçà äî
3000 ìã çà îäèí ñåàíñ áåç óâåëè÷åíèÿ òîêñè÷íîñòè.
Ýòîò ìåòîä ââåäåíèÿ îñîáåííî ïðèãîäåí êàê äëÿ ïà-
öèåíòîâ, íàõîäÿùèõñÿ íà ïåðèòîíåàëüíîì äèàëèçå,
òàê è ïðè äðóãèõ ñîñòîÿíèÿõ, òàêèõ, êàê áåðåìåííîñòü,
ìåíîìåòðîððàãèÿõ, êðîâîòå÷åíèÿõ â õèðóðãè÷åñêîé
ïðàêòèêå, ïîñëå îïåðàöèé íà æåëóäî÷íî-êèøå÷íîì
òðàêòå, ïðè íàñëåäñòâåííûõ òåëåàíãèîýêòàçèÿõ (ñèí-
äðîì Îñëåðà–Âåáåðà–Ðàíäþ), âîñïàëèòåëüíûõ çàáî-
ëåâàíèÿõ êèøå÷íèêà è ñèíäðîìå ìàëüàáñîðáöèè, êî-
òîðûå ñîïðîâîæäàþòñÿ íåîñëîæíåííûì æåëåçîäåôè-
öèòîì ñ/èëè íåïåðåíîñèìîñòüþ ïåðîðàëüíîé òåðà-
ïèè æåëåçîì [7].
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Low-molecular weight iron dextran and iron sucrose have

similar comparative safety profiles in chronic kidney disease*

M.�AuerbachM.�AuerbachM.�AuerbachM.�AuerbachM.�Auerbach11111,�K.Al.�Talib,�K.Al.�Talib,�K.Al.�Talib,�K.Al.�Talib,�K.Al.�Talib22222

11111�����Auerbach�Hematology�and�Oncology,�Baltimore,�Maryland,�USA;�andAuerbach�Hematology�and�Oncology,�Baltimore,�Maryland,�USA;�andAuerbach�Hematology�and�Oncology,�Baltimore,�Maryland,�USA;�andAuerbach�Hematology�and�Oncology,�Baltimore,�Maryland,�USA;�andAuerbach�Hematology�and�Oncology,�Baltimore,�Maryland,�USA;�and
22222�����Franklin�Square�Hospital�Center,�Department�of�Nephrology,�Baltimore,�Maryland,�USAFranklin�Square�Hospital�Center,�Department�of�Nephrology,�Baltimore,�Maryland,�USAFranklin�Square�Hospital�Center,�Department�of�Nephrology,�Baltimore,�Maryland,�USAFranklin�Square�Hospital�Center,�Department�of�Nephrology,�Baltimore,�Maryland,�USAFranklin�Square�Hospital�Center,�Department�of�Nephrology,�Baltimore,�Maryland,�USA

Serious adverse events that occur with the administration of iron dextran are due to the high molecular weight
preparations. Conclusions that iron sucrose and ferric gluconate are safer than iron dextran may be premature.
Published literature comparing safety profiles of available parenteral iron products is reviewed. Administration of
iron salts to pre-dialysis patients with chronic kidney disease may not be optimal. We recommend the total dose
infusion of low molecular weight iron dextran as an option for iron replacement.

Theoretical concerns about the long-term toxicity of
intravenous iron in renal disease have not been supported
by recent observational studies of dialysis patients [1, 2].
Publications also continue to raise concerns over ana-
phylaxis with iron dextran and infusion-related adverse
events. Recent publications in Kidney International [3, 4]
raise questions about the optimal method of administer-
ing intravenous iron. They propose an aggressive reple-
tion regimen of iron sucrose given as a 500 mg infusion
over 3 hours. Their recommendations are based on two
premises: first, that iron dextran is less safe than iron su-
crose (Venofer; American Regent, USA, and Vifor, Swit-
zerland) and, second, that the higher-than-recommen-
ded dosing of iron sucrose [5] is justified by a considera-

bly increased convenience to patient and physician.
However, it is important to point out that the authors
do not directly compare the safety of the two agents. Fur-
thermore, there is no mention of the relevant differenc-
es between the low-molecular weight iron dextran,
INFeD (Watson, USA) and CosmoFer (Pharmacosmos,
Denmark), and high-molecular weight preparations of
iron dextran, Imferon (Fisons, UK) and Dexferrum
(American Regent, USA, and Vifor, Switzerland). The pub-
lished safety differences among these preparations will
be discussed later in this Commentary.

One should not consider optimal a regimen of intra-
venous iron sucrose given as 500 mg over 3 hours for
2 consecutive days, as higher doses of intravenous iron

* Kidney International (2008) 73, 528–530. doi:10.1038/sj.ki.5002779.
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are best given as a single total-dose infusion of low-mo-
lecular weight iron dextran [6]. This method of intrave-
nous iron administration is more convenient to physi-
cian and patient, is less expensive, allows the adminis-
tration of doses up to 3,000 mg in a single setting, and is
not more toxic. Both iron sucrose and ferric gluconate
can be given as 5-minute infusions of 200–300 mg, but
larger doses, even if given over a longer interval, are as-
sociated with high incidences of minor, irritating, un-
comfortable vasoactive reactions and have been pro-
scribed [5]. Chandler et al. reported on 249 patients who
received 335 iron infusions of iron sucrose at doses of
200–500 mg, all administered over 2 hours [5]. The au-
thors concluded that adverse events with the 400 and
500 mg doses were too high to allow recommendation
of routine use of these dosage regimens over 2 hours. The
description of 5–12% of patients who experienced infu-
sion-related side effects during the study [3, 4] represents
a five- to tenfold increase in such reactions compared
with those seen with low-molecular weight iron dextran
or lower doses of iron sucrose.

Numerous publications now document that anaphy-
laxis, the serious adverse event associated with iron dex-
tran, is largely due to the two high-molecular weight pro-
ducts, Imferon, which is no longer available, and Dexfer-
rum, which is not recommended [7–15]. Characteristics
of the four available iron preparations are shown in Table.
Arthralgias and myalgias (chest and back tightness) after
a test dose without tachycardia, tachypnea, hypotension,
wheezing, stridor, or angioedema occur infrequently. This
reaction abates within minutes without treatment and
does not recur with rechal-lenge [7]. These minor and self-
limiting reactions to low-molecular weight iron dextran
are sometimes treated with intravenous antihistamines or
epinephrine, which themselves can cause vasoactive re-
actions incorrectly attributed to the iron product. Total-
dose infusions of up to 1,500 mg of low-molecular weight
iron dextran have been administered to dialysis patients
without toxicity [16]. In the first study to show the benefit
of intravenous iron in synergizing with erythropoietin in
cancer chemotherapy patients [17], 81 of 157 patients re-
ceived iron dextran. Seventy-nine patients received low-
molecular weight iron dextran, and two received high-
molecular weight iron dextran. None of the 79 patients
who received low-molecular weight iron dextran experi-
enced a serious acute event. One of the two patients re-
ceiving high-molecular weight iron dextran experienced
anaphylactic shock. Months later, low-molecular weight

iron dextran was given to this patient uneventfully. Low-
molecular weight iron dextran, iron sucrose, and ferric
gluconate (Ferrlecit; Watson, USA) can be given without
significant risk with an incidence of serious adverse events
of less than 1 in 200,000 [9]. The severe anaphylactoid re-
action described [3] was almost certainly caused by high-
molecular weight iron dextran. Low-molecular weight
iron dextran has been administered without anaphylaxis
as an intravenous push of up to 200 mg over 2 minutes or
as a total-dose infusion of doses up to 3,000 mg over
4 hours [6]. Nonetheless, a test dose is still recommended,
although the value of the test dose has never been vali-
dated in any study. In an economic analysis of the total-
dose infusion of low-molecular weight iron dextran, this
method of intravenous iron administration has been es-
timated to save nearly a quarter of a billion dollars in the
225,000 dialysis patients in the United States [16]. In the
US, we frequently coadminister 125 mg of intravenous
methylprednisolone before and after the infusion, which
alleviates the self-limited arthralgias and myalgias infre-
quently observed with larger doses of low-molecular
weight iron dextran [18]. However, in Europe, premedi-
cation is not customary [19]. In our practice, we have re-
cently treated 34 patients with total-dose infusions of
low-molecular weight iron dextran with doses ranging
from 1,000 to 2,250 mg over 90 minutes with no adverse
events.

Iron sucrose, ferric gluconate, and low-molecular
weight iron dextran can be given without significant risk
of anaphylaxis, but only the last agent can be administered
as a total-dose infusion. In our practices, we have given
over 80,000 doses (one dose equals 100 mg) of low-mo-
lecular weight iron dextran without a single event requi-
ring treatment or cessation of therapy. Infusion-related
events are seen in less than 1 in 200 patients. There are
now three published comparison trials [19–21] of low-
molecular weight iron dextran and iron sucrose, which
show equal efficacy and toxicity with considerable cost
savings and increased convenience with low-molecular
weight iron dextran.

For patients with stages 3 and 4 chronic kidney disease,
there are three published studies that suggest that iron
dextran may have less nephrotoxicity than either iron su-
crose or ferric gluconate [22–24]. Zager et al. [22] showed
decreased recovery of kidney cells in rats receiving iron
sucrose > ferric gluconate >> iron dextran. That group has
also shown that iron sucrose exacerbated experimental
sepsis [25], and in separate experiments iron sucrose > fer-

Ta b l e

Currently available intravenous iron preparations

Low-molecular weight

iron dextran

Iron

Test dose required Yes

Vial volume 2 ml

mg iron per ml 50 mg/ml 20

Black-box warning Yes

Total-dose infusion Yes

Pre medication TDI only

Preservative None

Molecular weight measured by manufacturer 165,000 Da 34,000

TDI, total-dose infusion.
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ric gluconate >> iron dextran enhanced tumor necrosis
factor-α production in animals given endotoxin [26].

Studies in humans also suggest that low-molecular
weight iron dextran maybe less toxic to the renal tubule.
Pai et al. showed increased non-transferrin-bound (free)
iron and markers of oxidative stress after a single dose of
either iron sucrose or ferric gluconate compared with iron
dextran [23]. Agarwal et al. showed stimulation of pro-
teinuria and lipid peroxidation with iron sucrose in chro-
nic kidney disease patients [24]. Consistent with the ani-
mal toxicity data [22], Agarwal et al. [27] recently published
a comparative crossover study in chronic kidney disease
patients who received a single dose of iron sucrose or fer-
ric gluconate given as 100 mg over 10 minutes. They found
that only iron sucrose induced transient proteinuria and
albuminuria (Figure). Although the clinical relevance of
such transient effects of renal tubular protein excretion is
uncertain, these studies call into question the wisdom of
an even higher-dose infusion of iron sucrose to chronic
kidney disease patients and the decision to abandon low-
molecular weight iron dextran as first-line therapy in pa-
tients with anemias of renal disease.

Finally, in the Jehovah’s Witnesses, who refuse all hu-
man blood products, permanent venous access is not rou-
tinely available as it is in oncology patients with indwel-
ling catheters and dialysis patients with arteriovenous
shunts. Therefore, a single total-dose infusion of low-mo-
lecular weight iron dextran over 2 hours provides consi-
derable improvements in cost and convenience to a
unique population with few other options.

We should consider the use of total-dose infusion of
low-molecular weight iron dextran in lieu of high-dose
infusions of iron sucrose, which are associated with a high
(12%) adverse-event rate and are more expensive. In on-
cology or dialysis patients requiring weekly or more fre-
quent visits, short infusions of low-molecular weight iron
dextran, iron sucrose, or ferric gluconate can be given
without risk. If larger doses of intravenous iron are to be

given, the preferred method is a total-dose infusion of low-
molecular weight iron dextran with doses up to 3,000 mg
administered in a single setting without increased toxici-
ty. This method of administration is particularly useful in
patients on home peritoneal dialysis as well as with other
conditions such as iron deficiency due to pregnancy,
menometrorrhagia, surgical blood loss, gastric bypass sur-
gery, hereditary hemorrhagic telangiectasia (Osler–We-
ber–Rendu), inflammatory bowel disease, and malabsorp-
tion syndromes and in those with uncomplicated iron
deficiency who are noncompliant with or intolerant of
oral iron [7].
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